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1 TTTFRAPFTTTir TRFATMF.NT AND 

2 PREVENTION O F BffECHQHS WITH A BTOACTTVE MATERIAL 

3 PWrAPSMATED wrrmrj A BTOPFGR AD ABLE-BIQCQMPATIBLF, 

4 ppfVMFPTr MATRIX 

5 J f|OVFPNMFNT INTEREST 

6 The invention described herein may be manufactured, used and licensed 

7 by or for the Government for Govermental purposes without the payment to 

8 use of any royalties thereon. 

9 n , CSQSS REFERENCE 

10 This application is a continuation-in-part of U.S. Patent Application 

1 1 Serial No. 08/590,973 filed January 24, 1996 which in turn is a 

12 continuation-in-part of U.S. Patent Application Serial No. 08/446, 149 fiW 

13 May 22, 1995. which in turn is a continuation of U.S. Patent Application Send 

14 No. 590,308 dated March 16, 1984. 

15 Additionally, this application is a continuation-in-part of U.S. Paint 

16 Application Serial No. 08/446,148 filed May 22, 1995, which in turn is i 

17 continuation-in-part of U.S. Patent Application Serial No. 08/867,301 fild 

18 April 10, 1992 now U.S. Patent No. 5,417,986 issued May 23, 1995, wfefck 

19 turn is a continuation-in-part of U.S. Patent Application Serial No. 590,38 
*> filed March 16, 1984. 

TTT FTFI D OF THE INVENTION 
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1 This invention relates to compositions comprising active core 

2 material(s) such as biologically active agent(s), drug(s) or substances) 

3 encapsulated within an end-capped or a blend of uncapped and end-capped 

4 biodegradable-biocompatable poly(lactide/glycolide) polymeric matrix useful 

5 for the effective prevention or treatment of bacterial, viral, fungal, or parasitic 

6 infections, and combinations thereof. In the areas of general and orthopedic 

7 surgery, and the treatment of patients with infectious or chronic disease 

8 conditions, this invention will be especially useful to physicians, dentists and 

9 veternarians. 

10 TV RACKfiRO TIND OF THE INVENTION 

1 1 Wounds characterized by the presence of infection, devitalized tissue, 

12 and foreign-body contaminants have high infection rates and are difficult to 

13 treat. 

14 jo prevent infection, in bone and soft tissue systemic antibiotics must 

15 be administered within 4 hours after wounding when circulation is optimal. 

16 This has been discussed by J.F. Burke in the article entitled "The Effective 

17 Period of Preventive Antibiotic Action in Experimental Incisions and Denial 

18 Lesions', Surgery. Vol. 50, Page 161 (1961). If treatment of bacterial 

19 infections is delayed, a milieu for bacterial growth develops which results k 

20 complications associated with established infections. (G. Rodeheaver et aL, 

21 "Proteolytic Enzymes as Adjuncts to Antibiotic Prophylaxis of Surgical 

22 wounds", Amrrin" T """' a '" fs » rgefV - VoL 127 > **& c 564 < 1974 »- 0116 

23 infections are established it becomes difficult to systerrucaUy adininister ceaSa 

24 antibiotics for extended periods at levels that are safe and effective at the 
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1 wound site. Unless administered locally, drugs are distributed throughout the 

2 body, and the amount of drug hitting its target is only a small part of the total 

3 dose. This ineffective use of the drug is compounded in the trauma patient by 

4 hypovolemic shock, which results in a decreased vascular flow to tissues. (L. 

5 E. Getin et al., 'Trauma Workshop Report:Schockrheology and Oxygen 

6 Transport', Tnnrnsl Trauma. Vol. 10, Page 1078 (1970)). 

7 Additionally, infections caused by multiple-antibiotic resistant bacterial 

8 are on the up-swing and we are on the verge of a potential world-wide medical 

9 disaster. According to the Centers for Disease Control, 13,300 patients died 

10 in U.S. hospitals in 1992 from infections caused by antibiotic-resistant 

11 bacteria. Methicillin-resistant S. aureus (MRS A) is rapidly emerging as the 

12 "pathogen of the 90's": 

13 a. Some major teaching hospitals in U.S. report that up to 40% 

14 of strains of S. aureus isolated from patients arc resistant to methicillin. Many 

15 of these MRSA strains are susceptible only to a single antibiotic (vancomycin). 

16 b. Should MRSA also develop resistance to vancomycin, the 

17 mortality rale among patients who develop MRSA infections could approach 

18 80* , thereby increasing the threat of this infectious killer. 

19 Moreover, Vancomycin resistance is on the up-swing: 

20 a. 20% of Enterococci are now resistant to vancomycin 

21 b. In 1989, only one hospital m New York Gty reported 

22 vancomycin-resistant Enterococci. By 1991, the number of hospitals reponag 

23 vancomycin resistance rose to 38. 
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. , Mn5 ,, -round the world have either 

Many major pharmaceutical companies around in 

• „ 5 fi«fltlv reduced their research and development 
completely eUminated or significantly reduced 

,11 infections could turn lethal due to the lack 
pre-penicillin days when even small infections co 

:tive drugs." 

. uniformly to conventional treatment has 
with chronic osteomyelitis to respond uniformly 

, ~ effective treatment modalities. Local andbiodc 
prompted the search for more effecuve trea 

■ ^cn a t^t»ly(methylmethacrylate)(PMMA)beal 
therapy with gentamicin-impregnatedpoly(m y 

ctains B. Merc, West Germany) has been . 

. , . i ?M The beads are implantm 

^ retime of surgical intervention where they prov«le 
into the bone at the time oi5ui» 

Brians of gentamicin than could otherwise be 
sigrufkantly higher concentrations of genumu 
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Sinc. SEPTOPAL « is no. cureenu, appnov* "> «" ^ 
Adnunisdarion fbr us. to toe U— *-«. some ortoopriie surgeon, in tois 
„. fabncabng to* own -ft*—* beads" for to. of 
c^aic osroomydios. A major diadvamag. of to. beads, howe«r, is toa. 
because thft PMMA is not biodegradable i. represents a foreign bod, and 
Mid be removed a. about 2-weeks ^sdmplamarion toerrt, neeeasitadng to 
ceases an additional surgical procedure. A biodegradable-biocompitable, 
antibiotic earner, on toe outer hand, would eliminate toe need for tois 
actional surgical produce and ma, potential!, reduce boto toe duration « 
well as toe cost of hospitalization. 

The concept of local, sustained release of antibiotics inn, infected bone 
is described in recent literature wherein andbiodc-impregna^d PMMA 
nucrobeads axe used to tea, chronic oaeomvebri, The teehni,ue as currend, 
use d tavolvea miring gen^nucin with metovlmetoaovlate bone cement and 
m o,ding toe miature into beads toa. are 7mm in diameter. These beads are 
to tocall, implanted in toe infecttd si* a. toe time of surgiea. debridemen. » 
^ as treatment There are, however, sigmfican. pntblem. wlto tois 
^ Ttese include: ,) WuuU,. l»«,e ammmu of andbi.de. diffuse ftom 
^ bu, wlto dm. toe am«m. of «»** leavtog toe «nren. grcduaB, 
^ » .ubtoecafeatic fcvda; 2) *. ***** of to. antibiotic gnduag, 
ttaaxs , 3) metoyun^fa* baa show, <o to*** toe abffi* of 
^vmo^honudeaa ***** » ****** ^ » 4) fc * 

«, biod^red. - — h .*« _« - » * 
reaction toal occur, during curing of nretovmeduendare limila to. nretood » 



antibiotics. . 

,„ .heir first contact with the 
to many instances, infectious agents have their nrs 

u mucosal orotective immune mechanisms 
host at a mucosal surface; therefore, mucosal pro 

„ of primary importance in preventing these agents from colonizing or 
penetrating the mucosal surface. Numer^s stu.es have demonstrated that a 
protectiv e mucosal immune res^nse can best be ^ by introduction of 
*e antigen at die mucosal surface, and parenteral —don is not an 
e^emetho.toinducemucosalimmunity. Antigen *en up by the gut- 

,r*lT) Primarily by the Peyer's patches in mice, 
associated lymphoid tissue (GALT), pnmaruy 

K-ft .h, resoonse towards the (Th) whereas 
Particulate antigen appears to shift the response to 

k« th» rTri Although studies have 
soluble antigens favor a response by the (ft). Aim 

res.nse.largedosesof antigen are usu^y re.tdred to achieve su ffi cientl«al 

■ 5 „ die Peyer's patches. Unprotected protein antigens maybe 
concentrations in the reyer s 

. .omolex with secretory IgA in the intestinal lumen, 
degraded or may complex wim a~ 

. — — — 

t . riittase but will stimulate the formation of 
antigens that will not cause the disease 

• t. the disease. For example, dead organism 
antibodies that will protect againts the disease. 
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■j pouomyetttis and measles. 

, ™^ible however, to stimulate antibody formation 
4 It is not always possible, nowevn , 

4 , The vaccine preparation must be 

merely by injecting the foreign agent. The vacon prep^ 

v . • i. must be able to induce an immune response. Certain 
immunogenic, that is, it must be ame 

agents such as tetanus toxoid are innately immunogenic, and may be 

Otherlmportantagentsarenot 

immunogenic, however, and must be convert into — c molec.es 

before they can induce an immune response. 

^nse is a complex series of reactions that can 
The immune response is a gum v 

generally be described as follows: 

• enters the body and encounters antigen-presentmg cells 
1 the antigen enters me dwj 

2 . fc ^ — - ** -T * " 

3 . + 

23 tetanus and diphtheria toxoids. 
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„ « nolvsaccharidea, aw* >» Properly I"™**" 1 
Some antigen^a* polys"* T^antigaa 
h ^^.^^^^t-cog.WbyTc*. Theses 

^^ca, and. .^.rt******- 
tadq «nde». ***** <— Hi^^" 8 by * * 

dependent antigens vary from T incepe 
ways. Most notably, the antigens nary in their need for an adjuvant^ 

• ■ .f^eWevenden. antics eticitonty tow .eve. anutiod, 
ma onty of soluble t-uep* 

less *«» are administer with an Movant. It ts 
responses onlesa they are ao ttB . us) is adntinisteted 

td . Insolubilisation of TD antigens into an aggregated 

. dKevoltathe absence of an 
^cana.soenbanee.eU^nogen.C.e^ 

^uvant Cub BS and WO Wei*. 1. 1—- 1 °" 89 ' 

T .dependent antigen, can sumoU* antibe* responses wbe, 
^ TtJofanad^.bntti.respo.seUgene^,- 
administered in the absence of an anj 

^ nullri » J de»d*o B e.d» 0 >io.. ..^to,^ 
Fwrt be,dt«e^b«^T. ta dep«^«n.»tiT^»de» *- 

aUcW-po. secondary cbaUertg. *e — 

: rj^ — — -~ 
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TM ^M antigens - — ■ P— te *" 
responsiveness. 

b) The affinity of the antibody for antigen increases with time 
after immunization with dependent but not T-independent antigens. 

c) T-dependent antigens stimulate an immature or neonatal 
immune system more effectively than T-independent antigens. 

d ) T-dependent antigens usually stimulate IgM, IgGl, IgG2a, and 
IgE ^bodies, while T-independent antigens stimulate IgM, IgGl, IgG2b, and 
IgG3 antibodies. 

T»ese chancaristics of ^pendent vs. T-independen, antics provide 

distina advances - «— •" fa "* - M vaatoeS - 

Mependen, antigens - — ^ ^■""^ rKP °" SeS ^ " 

lOT g.tived in bod, 4* and in neonara! immune sysmms, bur mus, freauendy 
be adminismred with adjuvanrs. Vm. vaccines have been prepamd -sing only 
a, antigen, such as diphrhmia or .emus ««. b«. such vaccines ma, reouire 
the use of adjuvanrs, such as alum for stimulating optima response,. 
Adjuvants a* often assoc** vnm roxidry and have be» shown .0 
MrapedtoBv **** me immune sysrem; thus inducing anutadies of 
10 speciffcitiestitf may be undesirable. 

20 ^disnd^mge^^vamT^pm^anb^ena^voy 
snuD pa*, and. as peptides, « —» immonogemc, even when 

syndetic peptide. . available -» <- *" to " 
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to stimulate immune responses in me 

.«nnot stimulate high level or prolonged 
however such ^dependent antigens cannot stimuiaxe 

An even greater disadvantage is their inability to simulate 
antibody responses. An even gre<u» 

• JLeorBcdl «*. — *- *** »" ,m "" m ° , ° 8raI 
an immature or d 

. - a i I Immunol. 119:1874, 1977). 
Reviews 64:99, 1982) Mosier DE. et al., J- torn 

resoonsc to both T-independent and dependent anugens is 
Thus, the immune response to ooui 

not satisfactory for many applications. 

aspect toT-inde^ndent antigens, it is critical to provide 
prottc tiveimmunity against sue, antigens to chUdren, es^ially against 

P a* nneumonias. With respect to T- 

i. oc w influenzae and 5L pneunwni« 
nolvsaccharides such as IL iniuisu** 

P° iy , •„„ based on synthetic 

* it is critical to develop vaccines basec on , 
dependent antigens, it is ennuu 

».,«Hp« such H. influenzae PRP ( CnBC 
M shown to pnmde wan - 

J4 u.^y.^** 1 *'' 1 "*** 6 
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0 nl y some infantsrespond to inidal I— I— - ™>™«* 

_ „^ Finally babies less than 2 months of age nay 
underdeveloped countnes). Finally,*" 

„„„ ,f. er rcoeated immunization. 
„„,», tttfe or no antibody respond even atar repo 

0« possib.o approach ,o overcoming tm probes U . 

^ « MO — — — * 

Ucnoo and *** <*< - — * " - " ~" 

. . ^ dissem inated to the mesenteric lymph 

whereas those less than 5 micrometer disseminaieo 

, tft wh ich received equal doses of non- 
antigen as compared to animals wmc 

. ^ « riB en inese data indicate that microencapsuladon of an 
encapsulated antigen. Tnese u* 
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ta the small intestine of rabbits and are therefore 
with mucosal glycoproteins in the small in 



. v**ase etpitssioo of AF/R1 promotes a more 
produce entoopahogoue duose, ope- 

„ »*-——- .,—««»*-• 

attachment of KVt*~ * 

• Mi0 sequence of the AF/Rlpilinsubunit has recently been 

rabbits. The amino acid sequence 

^AtArminants within AF/R1 have not been 
determined, but specific antigenic determinants wi 

ed. 

„ ,he cunen. ^ - - - — " ^ " ^ 

*™, to amino acid sequence ° f AF/R1 ' *" 
probable T or B cell epitopes from the amino 

■a ***** that include the predicted eprropes have been 
different 16 amino aedpepodeadtn 79.94 as a T cell epitope, 10&- 

^esized: AFfRl 40-55 as a B cell epitope, 79 94 as a P 

, 1F/ oi 40-17/79-86 as a hybnd of die first 
123 as a T and B cell epitope, and AWM 

■a torn .neprodicredBceU epitope »dd»T cell q»»pe- » 
elaht amino acids from tnepte"""" 

„ ..odeaas.en.sm.-dvepro^^sdmuwemem^ 
have used these peprrdes as wen 

f r mohocyres taken from the Peyer's parch, MLN, and spleen 
jroUfention of lymphocytes raaen 

-^den^-microencap^ 
^u-ceuular immune responses, me level 0, me Pe^s 

U Cb»0.n^<n^^^ O0,,47,,0iM ^ 

23 ^.ors.andcm.^-^^cu. 

24 serogroups 015, u». 
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i»! CFA/1 promotes mannose resistant 

(5); therefore.^** fc ^ 



^ tte 3^.ro--- 

. rFA n subunit shares N-terminai amu. 
because the CFA/i suuu» • wluc h 

. L „. pfaiTI (CS2) and CFA-TV (CS*) W. 
with CS1, CFA/u infection 

fmm this area of the molecule may protect agam 
contained epitopes from this area 



with various ETEC« 

B, simultaneously Wennfy all the T cell 

M^.eP^sy.Uteslsffepscanllsa^"" 1 " 

^aaesof^CPMpro^.^^ ^ 

• tsi ISA assays to map B call epttopea (6. 12 W 
directly tit ELISA assays ^ ^ 

., i,.i«H8l>ossMeovei1appin8«ccapepo° 
s^edall**^ ^fc.*- 

for analysis of Toeaepi^^W MrffidH , 

Thus this technology auow» 

^tapro^^^™ ..^^^ntton,.. 
j idealization of both B cell and T ceil epitope* to a roso 

■ MPPBe ^wero^toiaennf,*^ 

^.■™lovedtatItoCoostIOCtl<ln<>' aI, " 
epirop^cnBTEC which .reemploy- 

rFA/1 Pitt consul of lepcannit"" i- 

23 EcoB (ErEC)t»hic 1 .pro»»»a»chn*n.» 

24 SO o 8 »«p».fc»>»« 0 »« mcECO,,(mQ 
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, _ Wc ^ed to identify areas within the CFAA 
human intestinal mucosa. Wewisneu 

^^ninant B cell epitopes. To do this, we (a) resolved the 
weU as immunodominant Bceucpi , m „ 

the complete amino arid sequence of CFA/I, 
discrepancy in the literature on the complete 

(b) immunized' three Bhesus monkeys with multiple i.nt. Injections of purified 

CFA/1 suhuui. in «-*■ «> «— * lM ° VerUPPta8 

~. w / d \ tested each of the pepttdes 

technique (Cambridge Research Biochenucals), (d) teste* 

1 the spleen cells from the immunized monkeys in a 
for their ability to stimulate the spleen ce 

of 39 different CFA/I decapeptides supported a significant proliferative 

■„ of the responses occurring within distinct regions of 
response with the majority of the respon 

• faeotides beginning with residues 8-40, 70-80, and 126-137). 
the protein (peptides Degmnu b 

„ofr*ro^^^^^*^H 

« it ^itn^ea were identified at positions 3-1 1, U- 
amphipathicind«. Eight B cell epitopes were loen 

„< ^74 93-101 and 124-136. The epitope at po*** 
21 22-29, 32-40, 38-45, 66-74, 93 1U1, ana 

• ^hvall three individual monkeys, while the 
11-21 was strongly recognized by all three 
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.. „ f n ~u and T cell epitopes have 
Recent advances in the understanding of B cell ana 

Mrnhahlv unear epitopes from the amino acid 
improved the abUity to select probably linear epiiopo 

^^-w- <"* — Mramo " 

ot h eB — - a — - «~ *~ ' 
9 helices and T cell epitopes. 

This invention relates to active core materials such as biologically 

^ a^s,, - — » — * 

™»4, in view of the enormous scope of tins 
hiocmpa^epolymencmama. In plmeliltaanles 

hrvenrion 1. vriU he p^ — ^ D ' ^ m - PhlK 

> ~t wnnnii infection! 
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tnc encap^uuiuv". _ 

■ ^ tn .. nt 0 f wound infections, raase 
^ymerie mart* for ft. prevent and *~ . t , , ; . 

„ „ „ f , biodeEradah'c^iocompatihle polymeric mam* for ta*- 
illustrates the uae of a hiooegrao^ 

^p^mah.e^^ofh^,^^." 
^.^aperWofup^*^^^^ 10 ^ 



•ffrctand in the case of drugs, toxic side 
is required for optimal therapeutic effect and, in m 

_ . . ficantlY ^ or essentiaUy eUrninated through drug 
effects can be significantly, reoucw 

^, .e^cr^ft-^--^" 1 

.l--.— — — — ;r 

rd-d with a single do* of encapsulated dntg/anugen. 
Otis can be accomplished wttlt a sing 

^ tett ,ee ff eed«^^o f «acdvea gra ^a,.. 

, «d» (e g ftugs, such as antibiotics) or indirectly (e.g. 
tH^m«»lvcs arc directly ^e.g. i«»&»> 

themselves, are ,. ^ includes drtigs/agentl to 

eBd«n»dulaBr^tiiok^»*i<y- ' 

w ^ Ctiurac^ti^ptn- ^ 

, ^jj^j immediate, direct, and 

. , t a nr infected wounds, provides lmmeuia*, 
locally to contaminated or iniecw 

„d uo to 100 days), high concentrations of antibiotic . 
sustained (over a period up to 1W »y 



a ae (soft *• - »-*• * "*** a ° <1 

the wound site (son o»»* „ ftn cnecific 

isiequu e cnerior treatment over 

efficacy U enharced. «• W* •"^^ . 

^^^.naintain^ 
^hi^rbac^ colons can b.^ 

, Hieher contentions BH more bacteria. 
,he wound environment. HigKrco 

» rents' invention for this applicadon is described in Phase I. 
^ghtbebeauuoautdbym^ 

btauS e»npro« tB iP^^ deUVOTd,, ' l,rtt ' nm 

^fono^onof 
■ -^cessiM in local immune ™ 

tocnytotegotwa.envmonedaabeo.8 

. L— • ^•^fo.Una.pplicauon.^. 

„ ^^^^ 
ma-n. In summary, applicants p t~ 

• ,^l)thedi^Wl^^ e ° a,,M,att ' 

— 

~^rv local adherence of 
^^^n^nnea^-' 
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or — ^ 

weelrs without significant drug trailing is especially useful. However, if 

deirc d, ,e .lease of a biological, -five agen. *~ • »*— — 
^of^fiveagentanfia^ofunca^anoeo^ 

^.as.^inapP^U.S.P^.APPacafiooSena,,,. 

08/590,973 filed January 24, 1996. 

^ ^iofic, - adninistered systenfical, in Ute convenoon* 

_, M ^, U e^^^-"» tt 
response (especially to oe» 



i 

2 

3 injection. 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 



-19- 



adjuvant such » atom. Atom U a crade. ^ adap^ ddive* vehicto man 
* «, ta^to, - the P0.ym.nc mania. M. — 



studies relevant 
response. 



«, the effect, of susata rata- of agents on the immune 



There are, it. general, two forms of tocaUaeo delivery which can be 
.Chie^o with PLGA microspheresOelivery which is locaiiaed «, individual 
ceus of the bod, (intracenular driver,); and deliver which is localized to 

■ . „r ih» hodv (localized extracellular delivery), 
feues within a specific region of the body liocauzo, 

AppUcants have prepared andbiodc and hepadds vaccine forunuabons 
„ U ch funcdoned b, deUvenng localized exuacdhuar doses of their acbve 
agema. This was achieved b, using reladvel, torge micraspheres which serara 
as a depot for the drug or andgen. The* Urge size 40-100 microns in diame* 
p^uded their being phagevnaed « diflbstng throughout the interceUular 
^cornpanmentsofthebody. T»en drag agent load, «re thus re!ea*d 
Mr imm^ vidnuy which msulted in me goKration of very high 
toca, con««zauons of anemone or the reKase of sufncUnu, high 
aKtaa6aa of f« andg» » I— - •"— ,a ' mX - 

M by appficam. prima*, for «o exposed debnde. 

^ of ostrfcu wound, y^M****™-** ******* 

— ,ele^ of immune resp~e. Tel. concept of local deUver, by 



.~ ^wieve localized concentrations 

of therapeuhc agents *. ,, v ^ 

for proton «*« «— ' » — "* 

a,n8a,TO . „ n «te^ on an undemanding 

nuaospheresofUu.^ ^.^^ 
across the gut wa>> into**** 1 '*" 

stituttd . ^ — y * appba "°" 

*- ^ of fc - This topical applied resulted * - 

spheres to the wall tissue of the gut- thi 

, ^ Krc enBge of Iheae sphere tnto the Peyers 
localised trapping ofasnudlpercentag . naloaliK 4 

to release their antigen in a localize* 
patthes where the spheres proceeded ro release 

^^nininneccus^wflhinthe— 

^ro.e^of^caandane^cs.ea^^^ 

^aonses Again, the PLGA miaosphere Bed 
control pain and inflantmautty responses. Ag 

, M relatively large (40-100 um in diameus) and serve 
forthislypeofdeUverjarerelanvelylarg 

deoot f* localiaed ea.aceUular release of the drug, 
^calde^forl 

_ materials iflMXtt. applicants 

to other non-topical application methods using 

- th« use of small diameter microspheres 
of these center on the use 01 s» 
system. Someoftnese fc 

• a from sub micron to under 5 microns in diameter. Th 
^gmg from sub rm mv ^ aUow for transmucosi 

•ntracellular targeting of drug or antigen. They also au 
mtnCeU . _ concept of localized deUvery in these 

delivery of drugs or antigens. The concept 
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»— - " 

^ no^c* «». — - — 

. aeliverv Typically larger diameter microspheres are 
localized or systemic delivery. iyp " 

h are less ukely to diffuse away. The local or systemic 
used for depots as these are less Wceiy 

bi««eM«A««« 0,aicp,<,ced '™ J ' 

. , matrix could be formulated as a 
U.****!*--^ po.ymenc mar* ecu* 

24 ^ P 0, >D «^^^" aW,Pn,1OC,i0tt - 
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studies, *. «■-» — «» 10 — ,8 ° * 

^iciffln and • ampiciilin released from microencapsulated ampicillte 
fonnulaoon. in the » of mice previously "treated" with the 
formularion, uzing ELBA. Numerous odter studies alao *«— • «■» 
of bea-lactam andbiotie to .licit andbody. Seaecasd, more recent audita 
whose findings are consist with earlier dtaeotreries made by applicants when 
conducting «periements with amptcillin include those by Klein .« al. (1993) 
who derected specific IgG antibodies 0|O and IgG3 subclass) to the B- 
Uctant ring in patients receiving penicillin taw. work b, Nagakura e. al. 
,1990) which detected specific antibodies to cephalexin, a B-lactam andbi.dc 
in the *ra of guinea pigs, and Auci et al. (.993) who detected benzyl 
PeoiciDoy. specific IgM. IgG IgE, and IgA antibody forming cells in lymphoid 
cells of mice given benzyl penicffloyl-Keyhole Limpet Hemocyanin. 
Pharmaceutical composidons of andgens encapsulafcd with poly DLflacdd.** 
g ly coUd«) . described in Phase H. The microspheres of the inventfon aUow 
for induction of vaccine andgens to mucosal surfaces in partial* .ha. can he 
subset, taken up ■x-ly by Phagoeydecdls. Such . app~ch for bod, 
onsg, and „ti*»a P»v1de. significant in pomncy and efficacy omr 

convotdooal systemkatty adtttimatereo dntgs or vaccines. A partial list of 
bWogican, *tive agents or drags that will p^tial, ttaive signifiean, 
M beneaa ftom dd. dMy ayaem inctadeat a»tiba«rial .genu; 
poptMe,; polypeptides; anubacfcrial petite andmycotacerial agents; 
antimveotic agema; antivim. *m a»np*aatic agent*;, antifimgal; antiye*. 
■gema; honormal peptide* cardiovascular agoto; hormonal 



^ «~ «* — "* 

^ ^ «u* «v w *+m i— 

.. stains- aaatrointtadna) therapeutic ajeota; 
tahibitoia) and ACT; eanogens; ptogealiM. 8» 

e^erac and non-pros^ ^ W— * »"* V * Ci " a; 
„ — — — rcP " ; ^ 

„ and-b— — > P""""** ^ dm8S; ^ 

^bodies ^ *** *« — 

^ts—ta and combinations raerao* —0 — — 

^ aoch aa *— > « ^ ^ 

* pro^s - aa no— «-* — * 

,0^ — — ' — ' mdO,|an0 ' ; n0Wh,n0d,d; 
co.poonda auch aa -y^^^ *■* 

Cdortde; ■— — — - 

^ . hydtoan* caWtnn cartons; 

^ crfton* and ■* — « — » «■« 

HCL . clozapine; mesoridazine; metiapuie; 
such as chioropromaquine HLL, c«k^ 

~,„nmiiz£rs such as chlordiazepoxide; 
rcscrpine; thioridazine; minor tranquilizers such 

and the like; rhinological decongesta*; 
diazepam; meprobamate; temazepam and the 
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a*. p«ential fats; anti-HIV agents, 
* « the essential amino acids; essential »», 
nutrient such as tne esscnu-* .. 

, • , «* as 4-aminoquinolines; 8 anunoquinolines, 
including AZT; antimalanals such as 4-anunoq 

* nvi.raine agents such as marindol; phentermine; ano- 
pyrimethamine; anti-nugraine agen 

^ - - -* M aropme; k 

■ — -BP— ^ficholingertc agents such as 
methscopolanune bromide, anusp^ 

as mfi.hypenens.ve compounds, Ka 

■ „M«s- nenoerythriotetianitnle; electrolyte 
nitronivcerin; organic nitntes, pen™ J 

nmoglycenn, ereooJto loifis such as etgounune 

omenta such as V**™ <*»"*■ I**"* 

•„ tcaffeuv hydrogen^ ergo. aWoids; dihvorotfgocnsnne 
with and without caffein, nyai"5 

a wvdro^oc.rnine methanesulfonate; dihydroergolooypu. 
methanesulfate; dihydroergoconun 

♦h.reof- alkaloids such as atropine sulfate, 
rnethaneusulfate and combinations thereof , alkal 

u ^mmide- analgesics; narcotics such as codeine, 
Belladonna; hyoscine hydrobronude, anaig 

non-narcotics such as salicylates; 
dihydrocodi^^ h ^ 

^ ^hen; and diodes such as U* 

H.lsporins including ceflacor and ce— , chloranphenical; gentan-n; 

" tr vdn B* the penicillins; ampicillin; amoxicillin; 

Kanamycin A. Kanamycin B, the peni 

. - n a. cbioropamtheniol; metromidazole; 
streptomycin A; anumycw A, cnioiw- 

• •.«« Q- the tetracyclines; including minocycbne; fluoi» 
M oxytetracycline penicillin G, the ten»y 

23 oxyreo^y flnT ^. ofoxacm; ntacroUdes including 

24 quinolones including ciprofloxacin, ofoxacm, 
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. aminio aWcosides including gentanucin, 
clarithromycin; frythromyan, amuuoglyco 

. . namvcin . beta-lactams including ampaollin, 
amikacin; tobramycin and kanamycm, t*ta 

h tetan B' aztrofonam; chloramphenicol; fusidans; 
polymyxin-B;amphotercm-B,aztroi 

d^olc- nitro-furantion; imipenem/cilastin; qumolones, 
lincosamides; metronidazole, mtro-ru 

-fammn- polygenes; sulfonamides; rnmethopnm, 
systemic antibodies includmg nfampm. poly gen 

LpeP^ — vancomycin; teicoplardn and imidazoles; -k- 

phenobarbi . ; —ne; anti-emetics such as 
Ly — - as chloroph^ne; dimenhydrina. «™ 

. Ments . anti infalmmatory agents; antipyredes; analges.es, 

its- sedatives; muscle — — cs; antics 
antitussives; expectorants, seoau 

■i^vacrtarite and «W> or mthout *•*••*> 

53 ^^yl dip«*dde .toiv^ves; ann*^ 

^.h-mutosij- PicariJiii Pnfuimmia; Herpes vkib 



WO 98/32427 



PCT/US98/015S6 



-26- 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
IS 
19 
20 
21 
22 
23 



* — ' ^ ^ 

Trienon^nas — ^ B "* 

Mioopto- hominh; Hemopbilu. *-S* 

Lyrapnopafcia venenran Traponeraa paUdum; Brucela aborus Bnicela meUeosis 

„ Leptospira pen-. I** ^ Brucella ov* B^ne 

hen « virus .; Eouine — * *-* » «« CMamyaia '*"* 
Trichomonas foeras; Taaoplasnra gondii; Escherichia eon; Ac—us 

e,uuU; S— aborbas ovis. — «* P — 

a^inosa; C*,— - «« Co-ynebaceriura PW~ Acbnobaccilus 
■fc* Mycopiasnra bovigeni^ra; AspergUus » Absidia rarao* 
T^panosoma eouipe** Babesia cabaU ; Ciosiridiun, _* anobooias «* 
rounl erac. *e above nucaoosgards-ns; - - - 

-»* *»- — ^ 

^ M^dase; — — ^ 
pbospba eaerase; an** pepddesi W* chynouypsin ^ — * 
™i pso^i dies*** ..uranue ** dehyfcogenaei soccuoic and 
dehyd^. bera.giycopbosp.-se Upas.; ATP-ase aipha-pep*. 

^^.neraof. ■ 

Mltesundillg „ be W — » «* — * ^ 

ara pa^id- berara «* puspos. of on., and . «* >-« »fc 

Moraoven^PO.yn^-^ofdna 

invent .»» * - <* » «• * »— - """^ " 
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k* marie bv encapsulating reagents which react as they are 
bioactive agents can be made by encap * 

, „ disease, * deiiver, syste,. is also appucable • *. 

— , - ^ AddMoMUy U can * useful for the deiive, 

de! ig„ of novel dlagnosoc tests. Addmonauy, 

H^ofu,,— — — — 

aids- alzheimer's dement*; angiogenesa 
diseases and/or ailments; such as as, aids, aim 

diseases, . . substitute; 

^s; basa! ceU cardnonu; bemgn prostabc hy^y • 

~ natients- blood substitute in trauma patients; breast 
blood substitute in surgery patients, biooo 

& metastatic; cachexia in AIDS; 
- h***«t cancer, cutaneous « nww» 
cancer, breast cancer, diseases 

Campylobacter infection; cancer, pnemoma, sex 

i Hieases* Candida albicians in AIDS and cancer, 
(STDs); cancer; viral dieases, canaioa 

candidiasis in HIV infection; pain in 



r • .^oosoriasis; septic shock; smaU-cdl 
, . . „ rotavirus infection; scalp psor»» , 
^s; allies, tou m hosis* type 1 diabetes; type I diabetes 

. „ ctmVe- thrombosis, typ* * 

lot, cancer, soUdBBon.sm.te,"" 

^,c^^^,c^c^c,^ 

— * — . — — — 7 ^ 

•j;„m narvum diarrhea in AIDb, cysuc 

^erfoon.^cc^d^c^-ocu 

• , !,•«-*• eraft-vs host disease in 
•w erectile dysfunction; genital herpes, gran 
antibiotics, erectile y ^ ^ ^ 

^splantpatients-.growthhormonedeficiency.h 

. heparin neutralisation after cardiac bypass; hepatocellular 
trauma; stroke, ncjw" 

BV BV infect-. ^ ^ 

carcinoma, «i v » ™ . 

hypenaH^stBOlema, hype™- w^nu^ tad 

^ c,sd* «*» 

neoplastic meningitis from sou 

^c4» ; *cck;o«»a»a»c«r,^l»»- 
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~ those diseases or health conditions capable 
Also contemplated here are those diseases 

t k" mricallv active agents or drugs previously 
being benefitted by the list of b^ologrcatty acu ag 

Usted in the Summary of the invention. 

^imieaseofandbioticsdirecaytnto 

rr^.»— — — — 

™ Maich 16, W* 4 ' " hl ™ «a™»~ 

offreeM «b.o« s »ud. i^tate 
■„^a»dWuce^P«»*^»' <,fan,,b0,teI - 

h wou id advance the frontiers of meui 
23 postulate that antigens encapsuiaicu 
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provide * snore effective method of active in—on *.*..«- 

^ ^one^.^^^"^"* 

- . u^mAthjMM as illustrated in Phase II, 
^ were performed to explore tius hypothec 

herein (Phase II). 

LOf THFi ■W WTNGS 



YT APT** PESj 



Bp. . stows the effect o, " 

en^ninted wi*n — *« - 

poly <Ucode/..vcolide> microspheras. b, tneasunn. the speclic fcG 

to free ampicmin and MEAA in sera of treated mice by EUSA. 



Fl8ure 2 .hows W I*- *• te °' 

!™t mdfic IiO antibodies to ampicillin as 
raiciooKapsolated arnpicUlin developed spec.Sc IgO 

measured by EUS A. 
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. in ^ release of [»C]-a,npicillin 
Figure 3 shows the in ^ 

^iiized microcapsules/spheres < 
anhydrate from stem potassium phosphate 

, j*atnefcer} into 0.1 »° 
micrometers in diamew microcapsules 
, , it maintained at 37 1. 

>; l« — — - — - 

„«■ m-47 DL-PLG polymer, 
about 65 weight percent 53.47 

. in vitra release of [<*C] -ampicillin 
„„__ . shows the in yiiis 
Figure^ show micrometers 
-vorilized microcapsules (10 
anhydrate from stenn amoic illin and about 65 

weight percent of 53:47 POlY— 

„ allv excretion of [ H C] from 
^ shows the mean daily exc t 
Figure 5 shows sterilized 
•vino subcutaneous infections 
rats receiving l4c) _ ampic illin anhydrate. 

microencapsulated and unencapsulated t C] 



6 iuustrates that encapsulated as 
Figure 6 U1Mt lMM of drug durin. D.y i. 

ampicillin anhydrate showed ^ 

„ imt of ampiciUin found in the 
By Day 4, the amount of P ^ ^ ^ Qf 

doS ed with the ^encapsulated ^ _ 

* assay, whereas serum leveo. 
detection of the assay, aB picillin for ap to 11 

< ,„i«als receiving encapsulated a f 
dectable in animals r« 

days. 

me an serum levels of ampiciUin at 1-hour 
Figure 7, shows e ^^....^ ampiciUin or 
22 following implantation of either 
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*„llarv canal of the rabbit 
»iHn into the medullary 
^encapsulated ampicillin into 

tibia with experimental osteomyelitis. 

ls Figure 8 shows the -an serum 

Serum Cef azolin Level . ^ ^ ^ ^ anQ 24 

concentrations of Cefa *° Un ^ therapy with either CZ 
hours following local a ^ ^ ^ ^ ^ ^ ^ 

6 microspheres (Group A) or ^ ^ ^ ^ ^ ^ 

7 fracture-fixation model. - - croup B animals 

i m *telv 32 times higher for w 

8 levels were approximately ^ (1> ? 

-i .nfihiotic therapy wj * 

9 who had received local antib ^ 

nmnared to the Group A animai 

+ 6.1 ug/ml) as comparea difference in the 

v 0 57 + 0.27 ug/ml)- This a 
with CZ microspheres . - ^ ^ groups W2S 

SerUW CefaZ ° f lin nt ( p - 0.0023) by Student's t test. At 2, 
statistically signif ican if ,„, olin was detected in the 

meal treatment, no cefazolm 
hours following local tr ^ (GrQup R) ^ 

oolts who had received free c 
sera of the rabbits ^ ^ ^ ^ ^ sera of 

nowever, low cefazolin concen^ ^ ^ ^ Bicrosphe res. It is 
Group A animals who were ^ ^ antibi otic diffuses rapidly 
evident from the date , that ^ ^ ^ By8teBi c circulation, 
£r om the woun and ^ tQ relcase 

whereas, the ~ ^ antibiotic for an extended time 

low but measurable levei 
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v ^destributionofnucrosphcTeswhorin 
Hp.,*- — — n ^ m9) ^ 

. Vt1 « ng\ and 6-10 (72). 
Bywcghtl-SPS) . ngelectro „ m icro gra phof 
Figure lfthows a scanning eicc 

microspheres. immU nization of spton 

Figures!^) and (b)sho* the In _LS 

H.AF/RlpHusproteinremainsimmunogcn.ctonbb, 
ccUs and demonstrates that A 



i 

2 
3 
4 

5 
6 
7 



10 



13 
14 
15 
16 
17 
18 

19 



nmarv 1*M antibody response spec.- 



dually enhanced ^ogenicity of *e 



^eif^coencapsuUtedAF/RIntainta.ns 



free pilus protem. a pnmary » ^ 

„ rt „„, lca , edis at a concentraoon of 3xl<r « 
^bit spleen mononuclear cells ^ 

n. of cells were immuniied with free AF/w * 
Triplicate wells of cells w ^ nucrosjto 

„ u, 150 ng/mi or with equivalent doses of AF/W contat 
15 10 150 V A - « 12 and 14 of culture and w« 

„ u-rvtstcd on days 7, 9. u. ■» 
Supernatantswereharvesieu 



34 



PCT/US98/01556 



assay- f^^P-^^^^^^" 

Supers ^^^p^showed.sigmficantpoaovelgM 
CeUs immuniied with free plus prow" 

, K a rv«t with the antibody response increasing on 
ns ^ nx on all four days of harvest, 

, • ooft dav 12 and increasing again on day 14. Cdls 

day 9, decreasing on day u, »» 

w^nilusorotein showed a comparable positive 
^uaizedwiunmicroencapsulatedpUusprotem 

w «nonse as cells immunized with free plus protein. In 
IbM antibody response as cc» 

• .« ™hhit soleen cells immunized 
AMI *— *-» " nbb " * 

j. jim, alter microencapsulate. 

J ^_~'-^-~ ,, ' ,, " - " ,, " M " 
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SUP ~T 

Ar/lupu v -ii. Cells immunized 

w«r«d from those of the immunized csus. «u» 
values were subtracted from w»» 

^ jAt« In conclusion, AF/RI 

f^l^P^^"*™*^ 
, lh „ non -encapsulated U> - •» « — ^ 

134 ^ ,» af/w p>h * — " ** 

, n»« shown is the SI calculated from the 
hour pulse wim 1'HJthym.dme. Data shown 

i>-«v, flS es were significant for aD 
mcan cpm of quadruplicate cultures. Responses wer 

,„ , OQOfl 134 (p-0.0016). and 135 
rabbits: 132 (p-0.013). 133 (P--0006). 134 <p 

• .;f,«mtlw different between the two groups. 
(p.0.0026). Respo«« were agmficantly 

• „ of the best responder in the noncapsulated an.gen group **** 
Compansonofthebestres,, 

133 ) with the lowest responder m the nucroencap 

v ^»«nonsc when the immunizing anogea was 

134) demonstrated an enhanced response when 



23 microencapsulated (p-0.0034). 
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h*,****"***— ******* 

adherence factor isapu»» 

, investigated tne 

■ su^res. The micros . ™S= »' 

materials used in resorbable sutures 

ILL,—- - 

immune response. 

Si—————— ■ 

*— ~~ Tl,^.^-.*™ 



WO 98/32427 



-37- 



PCT/US98/01556 



1 
2 
3 
4 

5 
6 

7 

8 

9 

10 

It 

12 

13 

14 
15 
16 
17 
18 
19 
20 
21 
22 



v _ u the SI calculated from the 

of "fc" 1 
■ M » CPB °"^ KbbU 134 >*«««>» 

-P"" W ' MI ,. ,08-123. to»»135 

, M AF/Rl 40-55 (p-0.034). (b) AF/R1 39-94 

_ 7Q.04 as a T cell epitope, and 108 u-> as 
as a B cell epitope, 79-94 as a 
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^ _ „ ^us which reeved non-encapsulated AF/KI. 
^wereobserved.nrab 

•p^ data suggest that encapsulate of AF/R1 nuy enhan 

ttspoo- to peptide antigens. 

Figure slW show B<ell responses of Peyer s patch 

AF/R1 and peptides. ^ ^ 

Figuresl^ showB-cell responses 01 y 

AF/RI and peptides. ^ ^ - 

Figures^ show B-cell responses 01 v 

^ by — - - — - ~ iub " AFm ; 

^ h «h-n found to be immunogenic for 

pilus protein. TbeAF/RlpUusprotem has been fou 

• , „ and Fever's patch cells ia^ P^ing ^PnmarylgM 
rabbit spleen and Peyer si» 

« Tne purpose of this study was to determme « AR/R1 pitas 
antibody response. Thepuip°~ 

- * - - 01 5 - 10 - 
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amino acid peptide, representing, other predicted T, B or T and B cell 

mimpOT ^ f« Fe^. P** moated 0» « 
Supernatant! were collected oo culture day* 3, 5, 7, end 9 assayed by ELBA 
,„ anti-AF/R. »ub=dy reaponre M » - "•— 

Secant antibody respo.ee, .ere - ~ - - 

.eaponse tended . P^ betwren davn 5 and 9 was nuinly an I,M rerp»se. 
m ^ tor the predict epitope, were «ar .0 those obtained with 

porifed AH*. » — — "* 

pro «i, contained within oncosphere, g rea,i, enhances bo* the spieen an, 

Peyer, patch B-ce,t response, to predicted T & B~t. epitope, 

Fi,urel9. shows proliferative rerponres ,o AF/R1 40-55 by 
MLN colls. Naive rabhits were pnnred rwic. wish 50 micros of 
rilh „ nononcapsulated <rabb,t, .33 and .33, or microencapsulated (rabbU, .34 
„ ,35, AF/P-1 PIV by endoscopic intndoodena! inoculation raven days apt 
Seven daya MM « second pnotin.. MLN colls were c*-* 
M«l *53 for four day. in 34-wd, pie*,- Chore, were rre»*red C 
9fr »cUpla«f«a^I ,H l*>^ e,WlB - Daa,h ° W ° iI *** 

aaXffl-.—^'**" R orp W «,woretisni to «. te 
nWB B4(p.O.O.0O51)«dU5<P-0.O0SS). 

Figure JOatow. prelifereiue u> AF/R1 40-55 b, 
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^ ovulated **» t» - « ^ — ^ W 

and 135) AF/R1 wleen w« cultured whh 

Seven days following the second pnming. spleen cell 

• ^wdlnlates. Cultures were transferred into 
AF/R1 40-55 for four days in 24-well plat**- 

^tTOynudine pulse. Data shown is the SI 
MweUplatesforaternunallHluAvtiuw r 

„ -» com of quadruple cultures. Responses of rabbits 
calculated from the mean cpm of quaorup 

T.~nf Responses were significant for 
132 and 133 were not staosUcally significant. Respo 

«bbiul34(p=0.0.0005)andl35(p=0.0066). 

fcrrea to PVDF memoes where hands corresponding to the 

. of 3500 (trypan digest, see arrow lane 2) and 
approximate molecular masses of 3500 (tryp 

» were excised and subjected to Edman 
6000 (V8 digest, see anow lane 3) were e 

, first amino acid in sequence of 

iUuted 1:1000. Peptide number tefen first anun 

*nm CFA/I primary structure OD 405 refers to opocal 
ocopeptide on pin from CFA/i pn 7 

vj-h ¥USA olates were reat (405 nm). 
density wavelength at which HiSA pia** 
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B * — " — 4 * ■* " 

„. ,„„ „J 34). t»i««! torn daa in F*«25 • 
response (222, "» f s 

o. CISAH subuniu. * - * — - - t ^ 

. v- — «— - — pro " tovt "T 

i ^tide for each of the three monkeys was 
cation. The cpm of .he control pepude for eac 

a a i <« + 33 respectively. The cpm of the media 
1518 ±50. 931 ±28. and 1.553 + 33 respec 

i no + 60 325 ± 13. and 1,951 
control for each of the thre* monkeys was 1.319 ± 60. 

ivcly. 

„ „ — - - "» *~ * WM , " bU "" 1 " 

ti« deopepsideJ repiesenw' *« 
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1 ^ control peptide was 1,553 ±3i» 

2 . 1,951 ±245. m ^2lwd22«tcriv«d 

Fi£ u- 33 shows that rabbns numbers 21 and 

• ^AF/Rlntic^spherosatdosesofAF/RloflOO 
intraduodual administration of AF/Rl nu^ 

m - u and 21 then sacrificed on 

^<urionday0andl00ugonday7,14,ano 

micrograms <ug) on aay tf 
_ ,^ Fever's patch and Uealtoimnapropna cells at 

day 31. Tl> e SP 1 ^' ^ t n ao-55 

— — — " r^T 

u.r~>< Q/9 unvaccinatcd rabbits lost 
and 4/6 gained weight after challenge, whereas 9/9 un 

. w +10 vs -270 grams p<.D0l). 

^,*,a— «p— ofBJEC . l „ B 

~r~*r freauency of number or volume ve» 
^ u* L74F2 values are percent frequency 

M -, mete rt in microns. 63% by volume an between 
distribution. Particle soe (dieter) m «ucron 
5 . l 0umand88*byvolumeaxelessthenl0um. 
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Figure 38. scanning electron photomicrograph of CFA/n 

Figurc39. Twenty-two hour CFA/n release study of CFA/II 
nu cro S phcrevaccineLotL7472. Percent cumulative release of CFA/n from 
^s^le: A.33,2mgm;B.29,0mgm , 24.20 mgm * 1. 3. 6.8. 12 
,„ d 22 hour intend. Average represents the mean ± 1SD. 

Figured. Serum IgG antibody reponse to CFA/U microsphere 
vaccine Lot L7472 following 2 25 ug protein 1M immunization on 
* 0 in 2 rabbits. Antibody determines on serial dilution of sera by ELISA 
and expressed as mean titer versus day 0. 7 and 14. 

Figure*!. Scrum IgG antibody response to CFA/II 
micro sphere vaccine Lot L7F2 following 2 25 ug protein IM 
^tionsondayOif rabbit 107 A 109. Antibody determined on setial 
dil uuon (in duplicate) of sera by EUSA and expressed as mean titer versus day 



1 
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4 

5 
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14 

15 0, 7 and 14. 



^ ,* of *m 65 («•«« <•»• « "» • M (f ' 8 " tt2 lC,, • 

m pa protein of CFA/U trocrorpoere vaccine * end 7 deyi. earlier. ».* 
„ ch**** to *■ «* «»« « - » 50 "* 5 " ■* 
inriplkae. TV^rftri^*' rtte!i, ' Kq,i!aPMJti "' , ™ i 

,st>. ^v^^^""^^""""^'' 

... 65,p - 0.0002; 66,p - 0 0002; 83j) 

CFA/n compared to media control are. co.p 

- 0.0002; and 86. p- 0.0002. 
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ft nniV80 p = insignificant, 88, P 
0.0001; 78; = 0.0015. 8U.P 

„ (mure 4»»> ■«»»» Md ^ w en cells placed 

m .».— ^ «d on <* ». I. . . 

. «dSc for CM/II mot*- •»• resu " s ^ 

.acberpex'a ^ spOT s,te» cell. f«-«"»''-« l 
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(DL-lactide-co-glycolide). 

Figures 19' and *W to illustrate that inclusion of 
E5£h£ridM puus antigen in microsphere enhances cellular 
immunogenicity. 

of drug release from a 
FIG. 48' shows a comparison of drug 

tem versus a controlled release system. Pea, ana 
conventional system versus mtim are sho w„, in 

::::;ir ;:r;;::::::r - - — 
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15 distribution 
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release administration. 

«nnina electron micrograph of PLGA 
FIG. 49 shows a scanning eiec 

.d bv the process described in the invention 
microspheres prepared by P ^ ^ 

using 50,50 uncapped poller of Mw 
superior sphere morphology, sphere integrity, 

reP ar.d by conventional solvent evaporation .ethod 
Bicrospheres prepared by 

using a 50/50. uncapped polymer of Mw 8 plgA 
m 50 shows emulative Histatin release from 

iles from several batches are 
Bl c r osp h eres. —in *~ " ^ 

e rt /«50 uncapped polymer toi 
prepared using 50/50, PP Bodul ate relets 

wherein the process parameters are 
,en 1 and 100 days. 

MnBino electron micrograph of solid, s»oott 
FIG. 51 shows a scanning eiec 



23 between 1 and 100 days 

24 
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«T-*nared by the method of 
# microspheres preparea / 

sph ericel eurfeces c - ^ (o£ H „ 30 ., ok 

in the invention using 50/50, 

"""I M s»o U . curative Hist.tin release «- 

FIG sno Drof iies are from several 

■ " h "' ln t, inippea and end-capped poi^. - 
„et=„.s prepare, usm, S,/ 5 0 PP ^ ^ 

Hu 30-40* daltons, and vherem the proces 
, to modulate reXe.ee .etveen I. to eo days. 

TO aJenow. cumulative Kletatin release fro» 

■ eoebin.d release profiles fro. several 
'« — " he " in 7 Sin, 5 0 /5 0, uncapped and end-capped 

» — 71-. Marvin, the process para.eters 

_ _ Mt . a -40k daltons, wn** 
p polymer or riw b »vh 

between 1 and 60 days. 
l3 to modulate release * „ lease of LHRH from PLGA 

15 microspheres prepared using 
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matrix. 

• , Scants have discovered a medicinally beneficial 
More precisely, applicants nave ui 

a with the following itemized features: 

comoosition and process wiin uw iw 

biocompatible copolymer. 

of Item ! wherein the polymeric substance is 

2. The composition of item i *« 

3. The composition of Item z.wnc 

^^nnedoolvmer is 48/52 to 52/48. 
UG) ratio for uncapped and endued polymer 

, the molecular weight of the copolymer 

6. The composition of Item 2 whemn the moiec 

is between 2,000^,000 daltons. 

r 3 where* tne active material is biologically arfve 

7. The composition of Item 3 wnercu. 
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, narcotic antagonists; 

.■ m »»Jiincli»B»8WVIlKrai»" lc,in,p 

^ — M — i — - *~ 

osychotrapic drags; luconne; 
^ d o* e dra,^^— , 

..trvi- ethvnodiol diacetate; lynestrenol; 
norethindrone; norgestryl, etnynw. 

to^atodum dtorate; cUonratonol, .now* 8 

• mvchotherapeutic agents; major tranquilizers 

pa^pathomimetic agents, psychotnw 

^ thioridazine; minor tranquuizers *ch as chloride; 

«,obamate- temazepam and the like; rhinological decongestant, 
diazepam; meprobamate, temazej*. 

h a« codeine* pheaobarbiul; sodium pentobarbital, 
sedative-hypnotics such as codeine, P" 

M.«ch as testosterone and testosterone 
27 sodium secobarbital; other steroids such as tes 
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«*. M — - » — ^— ' 8 ^ ; 

•„ »di a ■•*** phentemine; ano- 
pynmahamine; „t,-niun« 

„ u,. me; a»«wssl« s such aa 

bik thenw. OiS"" 00 ' eMyme * 

. u_^viilaion- cariiovaacular ajents sue* 

. «n*^ — * «— — * """" 

auc* « — * ' ^ " 

± aM — -* ~~ 

. . „, lhftMflf . alkaloids such as atropine sulfate; 
methaneusulfate and combinations thereof, aim 

Belladonn*; hyoscine hydrobromidc; analgesics; narcodes such as codeine; 
^drocodienone; me^dine; morphine; nonces such as sautes; 
aspirin; acetanuncphen; and d-pro^yphene; antibiotics such as the 

• , rfinB ceflacor and cefuroxime; chloranphenical; gentanuon; 
cephalosporins including cefiacor aw* 

Kanamycin A. KanamycinB; the penicillins; ampicillin; amoxicillin; 

• i riorofioxacin; ofoxacin; macrolides including 
quinolones including aprouora».». 

• . .«imodvcoside» including gentarnicin; 
clarithromycin; frythromycin; aniimoglycosioes 

, ^ beta-lactams including ampaculin; 

amikacin; tobramycin and kanamyon, beta iacan» 

noiveenes; sulfunamides; mmethopna; 
76 systemic antibodies including rifampin, polygenes, 

tacoplanin and imidazoles; anti-cancer 
27 glycopeptides including vancomycin, tacopiaiun 
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^ m— • - — -« "™- h ° nMMl 
„„»•, * — —* ** 

mto *v« ^— : — — " ***** 
^ — *■ *~ — — ** 

anticoaeulants; and antinarcotics; in 
vasodilators; antihypertensives; diuretics, anticoagulan 

t irwirvvnOO daltons; indomethacin; 
the molecular wight range of 100-100,000 aai 

- - - « — — *~ "* " ^ 

■ H-wnlosis- Picarinii Pnfumonia; Herpes virus 
gonorrhea; Mycobacterium tuberculosis, Picannu 

(humonis types 1 and 2), Herpes zosik, 

•naiiv Haemophilus vaginalis; Group B streptoccoccus ecoh; 
Trichomonas vaginalis, Haemopnii» «* 

u ^Hemophilus ducreyi; Granuloma inguinale; 
Microplasma homuus, Hemopnuu* 

Bn ^ suis; Brucella canis Campylobacter f ems; Campylobacer ferns 

^vimsl; Bauinearteritis virus; mm ^ * 
_ . aTma -ondii; Escherichia coU; Actinobacillus 
Trichomonas foetus; Taaoplasma gonou, 

. cjmondla abortus eui; Pseudomonas 
couili; salmonella abortus ovis. Salmoneua 

• corynebacterium pyogenes; ActinobacciUs 

aeruginosa; Corynebacterium equi, Coryn 
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v _ v-ii- Clostridium tetani; antibodies which 
TrvMflosoma equipedum; Babesia cabab, Ciosm 
T^nosoma eq pou including ribonuclease; 

the above microorganisms, ano cwj 
counteract the aoov lactic dehydrogenase; 

. tTvmin . dvcogen phosphorylase; sperm lacne y 
nearamidi nase; trypsm, giycog i» ^hatase- alkaline 

t ader^ssinetriphosphase; alkaline phosphatase, al*aune 

sperm hyaluronidase,adeno fcMBrt ^ amylase; muiamidase; 

k_h* amino peptides; typsin chymotrypsn amylase, 

phospha esterase, amin^ ^ydrogense; succunic and 

acrosomal proteinase; dres^ ^ 
7 dehydrog^. beU-glycopbosp^ ^ ^ an, 

^yiotrans^dase; ste^d^l^— 
9 ^tions thereof. ^ ^ ^ ^ ^ 

* * ^"r:-^— — — 

Z — — - ddes; — ■* -* * * 

13 agenu, -u therapeutic drugs 

«», labium); i"'" 0 "' *" 

,, 10. H« composing o(I«m* WKrel " 

27 12. Tl»e composition of Ittmi 
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n ttm 12 whel the polypeptide bhistatin consisting 
13. The composition of Item 12 wherein 

,u —« molecular weight of 15». 

• ;„ an aqueous physiological envutmment witnin 

— "~ ^ Z r. uncled - PO^^ 
ca ys with a 100/0 blend of uncapped and -PP~ 

• f i*;52 to 52/48, and a molecular weight less than 
having a UG ratio of 48/52 to mi 

15 '°°°" • a* histatin can be completely 

r u wherein the tusiann 
15. The composition of Item 14 where* 

molecular weight of tne 

l6 . or a cto— » - - 1- * 

nosological environment from 28 w 

rrrr-^ — 

17. The composition of Item 2 chanc 

. nhvsiological environment from 5o-iw j» 
an* of histatin in an aqueous physiologic* 

18. The composition oil ^tonsand 

■ , amino acids of molecular weights from 1,500-3,000 
of from 11-24 ammo ao» 

1 DSHAKRHHGYKUr 

„„rYKRKFHEKHHSHRGYR 
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„rvKRKFHEKHHSR 
25 RKF HEKHHSHRGYR 

5 AKRHHGYKRKFH 

27 5 * 
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7 KRHHGYKRKF 
•I> amino add 

• .k- Kirforically active agent is a 

* t..« 10 wherein the oioiog»-»«j 
to m composition ofltem 10 wnow 

.. Konnone releasing honnone (LHRH) that « a 
of molecular .eight 1 IB — — *~ 



1 
2 
3 

4 

5 

g structure: 
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9 250,000 daltons. 
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EHWS YGLRP° 
*" * „wular we ieht of from 1,000 to 

■to***. — — ..-.^ 

. « i..m 12 wherein the enmppM poijpv 
23 . TV compos *»- 12 

of CFAn.CFAm.CSl.CSJ.es 

peptide antigens of molecular weign 

enterotoxigenic E. coU (ETEQ. 

COOBill i 1 ,jCFAflpiMP^ tu,T<aI ^^ 
27 26. •n>e«l»P« i » onon,em2 
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■ * — ♦ **> selected from the group 
• • r Tt^m 7 wherein said agent are seie«~ 

. amicoiwbno. wonaicotses, ui o» 

a^hypeneniwa, dwreisea, 

.«.»«• * 100-100.000 «M» 

• < i..™ 28 wherein «« KB " Ianon 
29. n,e composition often. 28 wnere 

-tn lio about 60* («'*)■ 
tfKrens«ofO l,oaOOU . „ fto ^mucous to «] 

M ^ conp^on of «- U 

u ^uom^ocorocouop-c^.^^ 

alowpH.suchasl-HK". 2 " 

fc-ot calctaun rekared poW* is Wo**™- 

■ fIttm n«h»»n J pp«dpo^^" taB °" 1 
32. Toe composioon of Item 11 «» 

. » maintain Wolopal «*n« of the retesri pep 

— - — "Tirjz-«— 

.a*.**- — d— • (Plureoic) it 3^- 

25 polypi ,,, h « i nP^o^ taW " i,h,he,,, " 

34 Tie composition of Itotl 32 » 1,eremp 

^ ^ anb««d«mpolypep1^'>» tels ' ,,OTS,0 
27 Iol) Ui2in8><«» o " ec0adinl,M 
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■ where the addition of pH-stablmng 

activity of the released peptide in instances where 

nhase is undesirable for the successful 
agents in the inner aqueous phase is unoea^ 

tario. of the acid pH sensitive polypeptide, 
encapsulation of the aa P ^ 

•*« of Item 33 wherein placebo spheres loaoeu 

irr- r~ 

surfactants in the inner aqi»*» *" 

uncapped and capped 
,6 n. composition of Item 1 «P— • a bleno of on PP<n 

• — 1 *b^.«*»^ ,,, ■ , •" ,,,, ' - 
P olym n »*= S i«of 1 =mWstffl.oo»docc«n 

-lease of the entrapped ni=>t- 

. . mm i for boron administranon m 
37 Ap ^ of ^.composition of l<ct"lfo-h 

^ routes, - - in— - — — . 

7.— — 

VUWPiCalIW "" ( ^o.c.ntposi.onof^.rotHu-n,.^^ 

39 . a process of using the compos 

Vil ° nir ° U,ei ' ^ of Items tor huro»=un*us«ta 

40. A process* using ro«mp«tn<»t° n,e 

strolled release compositions characterized by 
42 A process for preparing controlled release 

mffl2 ble release of biologically active agents, 
^ sustained, programmable reiea* 
burst-free, ^ v0 actide/glycotide), in uncapped 

. - nff . Dissolving biodegradable poly(Ucooe/g , 
comprising. Disso 8 iologiea u y active agent or « 

- ^^hvlcnc chloride, and dissui™ & 
26 fn.-**- uverloth e poises sotaooosnd 
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18 via oral routes. 
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10 between O.05-500um. 
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. phase containing a oU-in-water 

Woetnulsion in a ^.saturated a.ucousp 

. - vater (w/o/w) emulsion for sutnaen 
said solvent, and rinsing haroeneo 

^ dh ^ed microcapsule, ^.^^^P^ 
.3. T~ process of Item 42 — a solvent samra^ 
^toemul^U.innerWoemul.onpHortoaddtnon of, 

*<te microcapsules of narrow size distnbuoon range 
aqueous layer, to provide nucrocapsu 

between O.05-500um. C 

f i te m 42 wherein a low temperature of aoow 
44 The process of Item 42 wnwc 

f, hc inner w/o emulsion, and a low 

45. A process for p** 

characterized by burst-free, susiainw, 
MM — «•"*<""""* Cta ^ 

programmable reua* M d-caDped form in 

, M ^ ero iljU>n;andirJnir. J »«alti«'«>« 1 
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4« th^*****-******"*-™*'*'* 

capped polymer 1* used to provide release of the active core in a continuous 
and sustained manner without a lag phase. 

is added to emulsify the inner w/o emulsion prior to addition of the external 
^ueous .ayes, to provide microcapsules of nanow rise disoreuoon mm 
between O.Q5-500um. 

48 . ^^^^♦Jwherem.lo.^pcrensreo.ahout.McegrecC 
is prided during preparaoo. of the inner w/o emulsion, and a low 
temperature of about 4-20 degree C is provided during prepare, of the 
w/o/w emulsion . provide a stable emulsion and high eocapsularion efnetacy. 
49. A method fo, the protection against infecuon of a mammal hv pathogenic 
onanisms comprising admimstering osaUy to said mammal an immunogeme 
amount of a„ immunosrinmlaung comporirion conrisdng essentially of an 
andgenic synthedc peptide cncapsula*. within a polyClacddefgalacdd.) ma*. 
W Thnmc.hodof.mm49where i nU»pol»0acnde/g,,coude,isab te nd„ 

^ an. end^pped fotms, in sados ranging from .00/0 us 1/99. 

51 ^^ofl^^wherem-hepolyOacdde/gly^isahWc, 

^ and »d^ form, in ndo, mngmg from 90/.0 m 40/60. 

52. ^.^ofto*,^^^^^^ 

53. 2 te meusodof.^49whnred«^d«dcpepddecon 0to »^»P. 

.^ na _ f rpA/I trilus protein T-ceU epitopes, B- 
sdected from the group consisting of C* a/i pw» y 

cell epitopes or mixtures thereof. 

54. ^h.meu^<»I«m«^' tetafa,i0 " i^lViBIi ° feC,i ° ,, • 

55. Iheme^ofImm49.h^^^onUp^dcin ta o«. 

56. Tlremeu 1 od^I^49wherem*emfecdon».fm^m 1 e=d». 

57. ^M^^^^^^^ 
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e^tiauy of Salmonella BflHu. ^ 
q Clostridium. HHjcncma, Eonsiia- Loaa^ 



9 maaJJ .iiitliii1inr^ri1li^ CQ ^' 
n 



n Enisfflfifius* SBSBiasois. ... 

16 to saw « wide in the amount of .1 to 

23 61. TUcvaconeaccoroing 

.^x -«wment is within the range ot w 



27 40/60. 
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, «. A vaccine according to Item & wherein the pathogenic onanism* are 

2 bacterial. 

3 64, A vaccine according to Item 62 wherein the pathogenic organisms are 

4 viral. 

,„ ltotn fa wherein the pathogenic organisms are 

5 65. A vaccine according to Item 62 wnereu. r~ 

6 fungal. 

7 66. *^*^»l™*^^*^ ai ° at * mim 

g parasitic. 

67. The vaccine according to Item 63 wherein the antigenic synthetic peptide 

is selected from the group consisting essentially of Synthetic Peptides 
Containing CFA/1 Pilus Protein T«eU Epitopes (Starting Sequence # given) 
4(Asn-ne-Thr-Val-Thx-aMa-Ser-Val-Asp-Pro), 
gcnar-aMa-Ser-Val-Asp-Pro-Val-Ile-Asp-Leu), 
12(Asp-Pro-Val-ne-Asp-Uu-Leu-Gln-Ala-Asp), 
15(ne-Asp-Leu-Leu-Gln-Ala-Asp-Gly-Asn-Ala), 
20(Ala-Asp-Gly-Asn-Ah-Uu-Pro-Ser-Ala-Val), 
26XPro-SeT-Ala-Val-Lys-Leu-AU-Tyr-Ser-Pro), 
72(Leu- Asn-Ser-Thr-Val^ln-Met-Pro-Ile-Ser) , 

78 (>l*Pro-ne-Ser-V^ 
87(Gln-Val-Uu-Ser-m-Thr-Ala-Lys-Glu-Phe), 

neXAla^ly-Thr-Ah-Pro-Thr-Ala-Gly-Asn-Tyr), and 
n l3 3(Gly-Asn-Tyr-Se^^ and 

23 mixtures thereof; 

„ . . -ptn piius protein B-cell (antibody) Eptiopa 

24 Synthetic Peptides Containing CFA/I Puus rrowu. 

25 (Starting Sequence f given) 

3(Lys.Ana-ne-'Ihr-Val-Thr-Ala-Ser-Val) > 

ll^al-Asp-Pro-Val^dle-Asp-Uu-Uu-Gln-AU-A^ 



26 
27 
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32(Ala-Tyr-S e r-PTO-AU-Scr-Lys-^-Phe-Lys-l^-Pbe- 

Glu-Ser-Tyr-Arg-Val), 
BlCAk-Tyr-Ser-Pr^Ala-Scr-Lys-Thr-Phe), 

38(Lys-nir-Phe^lu-Sef-TyT-Aig-Val), 
Cfi^ln-Uu-Tta-Asp-Val-lxu-Affl-Ser), 

93(AU-Lys-Glu-Phe-Glu-Ala-Ala-Ala), 

124(Lys-1Hr-Ala-Gly-1^- Ala - pio - ,nir) ' 
^(Gly-m-Ala-Prc.Tlvr-Ala-Gly-Asn-TVr.Scr),^ 

12 4(Lys-T*-A^^^ 

Scr), and matures thereof; and 

„ • • „ rpAVI PUus Protein T<eU and B-cell (antibody) 
Synthetic Peptides Containing CFA/I PUus rro 

12 Epitopes (Starting Sequence It given) 

13 3 (Lys-Asn-De-Thr-Val-'nu-Ala-Ser-B a l-Asp-Pro), 

M 8C rnr-Ala-Se^^ 

l5 Ala-Asp), 

n^-Asp-Pro-Bal-ne-Asp-Uu-Uu-Gln-Ala-Asp), 

JtXAla-Asp-Gly-Asn-Ala-Uu-Pro-Ser-Ala-Val), 
12 4(Lys-Thr-Ala-^^ 



16 
17 
18 

19 

20 

2i mixtures thereof. 
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25 



Set), and 



■ Shigella bflydii, Eachgria cali. M hrin cholera. 
c rmiIB Q Gjauol. GbhblL Usttria. EiyiBdojhjk. 

fireupP-2 . GjpmE» GEBBLfi. "BBSU. 

• ^ictaihogcnifi AsainanuasJate. Fntm^MBtew 
27 vibrio . acramsaBS' Egnonwn aa. 
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Ha— , ***** — 

. m- PnteroCCUS. SfflalQSfiUS' ASBfiSfiOU, 

HaH£aoB . ^ «— • 

„ ffi . Mto. Hsisssna. Ca^ii^. 

* nc vaccine — - - « *» "** *** ^ 

12 Ser-Val- Asp-Pro), 

gCThr-Ala-Scr-Val-Asp-Pro-Val-Ue-Asp-Uu), 

nCAsp-Pr^Val-ne-Asp-Uu-Uu-Gln-Ala-Asp), 

ISCne-Asp-Uu-Uu-Gln-Ala-Asp-Gly-Asn-Ala), 

ICHAU-Asp-Gly-Asn-Ala-Uu-Pro-Ser-Ala-Val), 



20 
21 
22 



13 
14 
15 
16 

17 i^Ser-aU-Val-Lys-l^AU-Tyr-Ser-Pro), 

18 7 2 (1^-Asn-Ser-Thr-Val-Gb-Mct-I^nc-Scr). 

19 TSCMet-Pr^ne-Ser-Val-Ser-Tr^ly-Gly^). 

^AU-Gly^-Ala-P-^-^-^' 



^ te Glv .val-Val-Ser-Uu-Val), and mixtures thereof. 
133(Gly-Asn-Tyr-Ser-Giy vai »-» 



r* n * to Item 69 wherein the antigenic synthetic peptide* 
23 70. Tlie vaccine according to item v> 



24 4(Asn- 



.nc-TO-Val-lhr-Ala-ser-Val-Asp-Pro). 
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A . , lteffl ^ W h«rin the antigenic synthetic peptide 
71. The vaccine according to Item wvneieii 



13 
14 

15 
16 

17 
18 



is gCThr-ala-ser-Val-Asp-Pro-Val-ne-asp-Uu). 

« wherein the antigenic synthetic peptide 
72. The vaccine according to Item wwnereu 
is IWPro-Val-ne-Asp-Uu-Uu-Gln-Ala-Asp). 

. . it«n 69 wherein the antigenic synthetic peptide 
73. The vaccine according to Item 69 wnercu 

is ISOle-Asp-Uu-Leu-Gln-Ala-Asp-Gly-Asn-Ala). 

,■ „ to Item 69 wherein the antigenic synthetic peptide 
74. The vaccine according to Item w 

is 20(Ala-Asp-Gly-Asn-Ala-Uu-Prc-Ser-Ala-Val). 



to Item 69 wherein the antigenic synthetic peptide 
9 75. The vaccine according to Item w 

is 2«Pr*Ser.Ala^ 

• tn it^rn 69 wherein the antigenic synthetic peptide 
76. The vaccine according to Item 69 wnere 

is 72(Uu-Asn-Ser-Thr-Val-Gm-Met-Pro-Ile-Ser). 



. . Tt.m (8 wherein the antigenic synthetic peptide 
77. The vaccine according to Item 69 wnere 

is 78(Met-Pro-ne^ 

.ccording to Item 69 wherein the antigenic synthetic pept* 
78. The vaccine according n» 

79. The vaccine according hj 
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1 80 

is 133(Gly-Asa-TVr-Scr-G 1 y-Val-Val-Ser-Uu-V a I). 



2 



3 



5 Ala-Ser-Val), 

llCVal-Asp-Pr^Val-ne-A^Leu-Uu^ln-Ala-Asp), 
22(Gly-Asn-Ala-Leu-Pro-Scr-Ala-Val), 

32(Ala-Tyr-Ser-P^^ 

Glu-Ser-Tyr-Arg-Val), 
32(Ala-Tyr-Ser-Pro-Ala-Ser-Lys-Thr-Phe), 

Sga-ys-Thr-Phe-Glu-Scr-Tyr-Arg-Val), 
^^Gln-Uu-IHr-Asp-Val-Uu-Asn-Ser), 
93(Ala-Lys-Glu-Phe-Glu-Ala-Ala-Ala), 
124(Lys--mr-Ala-Gly-n>r-Ala-Pn>-Thr), 
127(Gly-Tl 1 r-Ak-Pm-Tl l r-Ala-Gly-Asn-Tyr-Ser), and 

Tyr-Ser), and matures thereof. 
82. The vaccine according to Item 81 herein the antigenic synthetic pepti* 
is 3(Lys-Ana-He-Thr-Val-Thr-Ala-Ser-Val). 
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12 
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19 



83. ^^u-m***^*-***** 7 *" 
« is llCVal-Asp-Pro-Val-ne-Asp-l^-l^ln-Ala-Asp). 



,. „ tn ltem gl wherein the antigenic synthetic peptide 
84. The vaccine according to Item »i 

is 22(Gly-Asn-Ala-Leu-Pro-Ser-Ala-Val). 

r . 81 wherein the antigenic synthetic pepu* 
24 85. The vaccine accordmg to Item 81 wneron 

* t^Ai a ^r-Lvs-Thr-Phe.Lys-Tte-Phe<ilu-Ser-Tyr-Arg- 
is 32(Ala-Tyr-Ser-PTO-Ala-Ser-Lys 



22 
23 



25 

26 Val) 
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trtltfim gi wherein the antigenic synthetic peptide 
86. The vaccine according to Item 81 wnerc 
is 32(Ala-Tyr-Ser-Pro-Ala-Ser-Lys-Tnr-Phe). 

• , tt e m 81 wherein the antigenic synthetic peptide 
87.. The vaccine according to Item 81 wherein 

is 38(Lys-Thr-Phe^lu-Ser-Tyr-Arg-Val). 

-r » item 81 wherein the antigenic synthetic pepdde 
88. The vaccine according to Item 81 wneron 

6 is e^Pro-Gln-Leu-Tnr-Asp-Val-Uu-Asn-Ser). 

tnltem 81 wherein the antigenic synthetic peptide 

7 89. The vaccine according to Item 81 wncreu. 

is93(Ala-Lys-Glu-Phe-Glu-Ala-Ala-Ala). 

T.-. m Rl wherein the antigenic synthenc peptide 
90. The vaccine according to Item 81 wherein 

is i24(Lys-Th r -Ala-Gly-Tnr-Ala-Pro-Thr). 
„ ^Gly-Tnr-AJa-^ 

is ^ rrom die group consisting essentia!* 0 n^^^ 
!8 Ala-Ser-Bal- Asp-Pro), 

i..m 93 wherein the antigenic synthetic pepwe 

26 95. The vaccine according to Item 93 wherein 

o t> , ^Pm-Bal-ne-Aso-LeuLeu-Gln-Ala-AmV 

27 is 8(Tnr-Ala-Ser-Bal-Aso-Pro-Bai 
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, . i™ m wherein the antigenic synthetic peptide 

96. The vaccine according to Item 93 wherein m 

ia IKM-Asp-Pw-Bal-Ita-Asp-Ua-Uu-Ota-aU-Asp). 

_.- ,„ittm« wherein the antigenic synthetic peptide 

97. The vaccine according to Item « wnereii. 

is 2«AIa-A ! p^y-Asn-Ala-l«u-Pn>-S«-^- V » 1 )- 

U124(L,,T to -Aia-QI y -Th,-AU^-^ly-«n-Tyr-Ser). 

« i«m 93 wherein the antigenic synthetic peptide 
99. The vaccine according lo Item «wnere» 

is 126(Ala-Gl,-TO-Ala-?TO-Thr-AIa^ly-Asn-Tvi-Ser). 
,00 The method of Item*, wherein the virel infection is caused h, a vims 
^ from me group consisdng easentiaily of hepatitis A, hepadus B, 
hepatitis C, VariceUa-Zosrer *us, Epsmin-Barr vires, Rouviresea, poho 
^ human immunodendenc, vints (HIV,, hen>es simplea virus type 1, 
heome removirure, herpes simplea vires «. 2. Ehom virus, cyaomegalo 
^ Herpes Simplea viresea, Human cyaomegalovires, VariceUa-Zoste, 
Virus, EpamuvBar, Vtrea. Poavirus, Influenza viruaes, vUuae, 
Reaper, Syncytia, vires, «ti— , Coronaviresea, Adenoviruses, 

virea, Mumps vires, Virua, Human Parrovirerea, 

H^*^ vires, Hnterevireaea.rerwireses.Virerea Causing 

Hepatitis Vtrerea. Friovireses. Aaenaavirerea, Papilloma^ 
Poxvirus*. Human Immur^cienc viresea. Human R«— a- 

Spongiform Encephalopathies. 

, . ^th item 49 comprising administering oraBy 

101. Hie method in accordance wim iiw 

. amount 0 f a pharmaceutical composition 
to said mammal an immunogenic amount ot pnan»**- 

consisting essentially of an antigen i» the amount of .1 to 1*. 

• rine ^tially of an antigen in the amount of 01 

26 pathogenic organisms consisting essence 

. . ^v« 9 hic4e«ndable-Wocoinpatible polymeric poly(DL, 

27 to 1 % encapsulated withm a bioucgi^ 
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2 uncapped and end-capped polymers. 

• inB to Item 100 wherein the polymer is a blend of 

3 103. The vaccine according to item iw 

4 end<apped and uncapped polymers. 

— I of - *-* — — !S ~ ^ 10 

9 52/48. 

.rrfin* to Item 102 wherein the antigen is a bacteria or 

10 106. The vaccine according to item w 

11 derivatives thereof. 

4 ■ .« it^m 103 wherein the antigen is a virus or 

12 107. The vaccine according to Item 103 wne 

n derivatives thereof. 

,„ i,pm 103 wherein the antigens is a parasite or 

14 108. The vaccine according to Item 103 wnere 

15 derivative thereof. 

«. 

17 derivative thereof . 

• , ^ r(ii n g to Item 106 wherein the bacteria is selected fnxn 

18 110 The vaccine according w ^ 

**« essentially of Sata*^ firi*. SfcdU Sand. ^ 

19 the group consisting esscnuAuj 

. w ^oma 1 iaHdi5il^^ ^' ;ci ' l ' m " a Aii ° BB 
23 xibcB. aoaiiisaaa. Hamngm- nnm 

2s h^^M^.^' 55 — ' 
27 ^^fi-****^^ 
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a^to^, mmm. bw» ABBaSEUl 

2 a^.^^-— ^ ^ ^, ■ I "' ,1, ■ 

I-— ■*l■i^»■»^ fl ■■ ,i " ,, *■• 

6 lu ^v^otlmm^whe^thev^Use^f™ the group 

consisting essentially of hepatitis A, hepatitis B, hepatitis C, Varicella-Zoster 
^ Epstein-Barr virus. Romviruses. „>tio virus, human im.ur.odenc.ene, 
• , • ctvnel human retroviruses, herpes simplex 
virus (HIV), herpes simplex virus type 1. human 

w 2. Ehoia virus. c„ome g alo viruses, Herpeu Simples v*ts=s, Hum*. 
c „omegalovirus, Varicelia-Zos*, Virus, « Vitus. Poavirus. 

^influenza viruses, Respiratory Syncytial virus, 
12 Influenza viruses, Parainfluenza vun», 

•„.e« Measles virus, Mumps virus, 
I, Rhtooviiusea, Coronaviroses, Adenotnntses, Measles vtru 

• *™imses Rabies virus, Enteroviruses, 
14 Robella Virus, Human Parvovuuses, AAovtrusea, WD 

„ vimsea. Human Re«ov^ anti Spongifom Ence^haiopatiues. 

1,2. A„ inrnsunosom^ann. oompositio. comprising encapsuladng- 

nticosph^, which ma, conmin a r-*~ *- 

. • m toe»having a diameter belween 1 nanogram (ng) to 10 

20 wherein sad microsphere! having a ma. 

-t d lit a btaiegrailahlfrbiocompaliole pol, <DL- 

21 micr<ma(tnsi)arec«jmprisedof(a)al»c«iegn«-v 

^^^asti.^n^w^^c^Oacndc" 

2, ^V^^^^^ 01 ^ 
- 0.) an immunogeme *— a bac«r* virus, run,*. 

L t «rves to elicit the production of anntxxfies 

25 parasite, or derivative thereof, that serves to euc 

26 in animal subjects. 
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of said immunogenic substance is widun 

based on the volume of said bulk natrix. 

^ritiim according to Item 10 wherein the 
114 An immunostimulating composition accorumg 

of 48/52 to 52/48. 

ll6 . An — « - - " 3 " 

by volume. 

V iJ -tV-Tr»-AU.Hiv01u-Thr-A ! n-Mn-S e r.*l 1 ). 

119. a vaccine comprising «« 

K^ ne * is Colony Factor Antigen (CFA/II). 
wherein said immunogenic substance. Colo y 

comprising an immmostimulating composition of Item 119 

120. A vaccine compnang an 

Hctance is hepatitis B surface antigen (HBsAg). 

wherein said immunogenic substance is nepa 

. 1(inn ajainst bacterial infection compnang 
121 A method for the vaccination against 

anti bactericidaUy effective amount of a 
administering to a human, an anUbactenc 
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9 of 48/52 to 52/48 

10 
11 

12 by volume 
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<2« composition of Item 118. 

u m 121 wherein the bacterial infection is caard 
27 122. A method according to Item 121 wherein 
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L tMh. ******* 

j^^Uujiuj, Lsagnslla, Boistlla. Haanail'il 1 ' 5, Bmflsalla' Mwskaia. 

„. — — — — — ■ " 

««tnr Bacillus, Maisssna- EranhamfiUa. Caoais 
baaenam , canaaigbaast. Aiaaaaa*^ 

viral infection comprising 
123 A method for the vaccination against viral in 

^ «nv effective amount of a composition of 
administering to a human an antmrally effective 



16 

17 Item 108 



18 

19 Item 7. 
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155. Amali»i , > f I ire ' mn8 , „.__ 

•• . .k« <n of 0) immuiiHm » P 1 " 00 ltoOT 
c ^ b> .tact e ri»c 0 mp^ ! »t<k«*l» <>,l, 

which ««M»obod«4« 

126. A method preparing an im 

.. 2 ^ ^ of immunizing a plasma donor with a 
caused by a virus comprising the sicp 

d ^ to l.m 126 such that hyperimmune glc,ulin is P^cec 

27 vaccine according to Item u« 
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3 according to Item 125. 

4 

5 



128. An immunotherapy method comprising the step of administering to a 
subject an immunostimulatory amount of hyperimmune globulin prepared 

6 according to Item 125. 

7 129. A method for Ihe pronto agaioa b » 

8 ^te^coicorg^m.orh^B^comprtog^^rin^ 

o ^ subjoc, an tanv* amount of a, im muno S omuUd,g composioo. of 

10 Item 112. 

x i«m tT7 wherein the immune-stimulating 

11 130. A method according to Item 127 wnerein m 

12 composition is administered orally. 

131. A method according to Item 127 wherein the immunostimulating 
composition is administered parentenuly. 

132. A method according to Item 127 wherein the immunostimulating 
composition is administered in four separate doses on day 0, day 7, day 14. 

17 and day 28. 

133. A method according to Item 114 wherein the immunogenic substance b 
the synthetic peptide representing the peptide fragment beginning with the 
amino acid residue 63 through 78 of Pilus Protein CS3 said residue having fte 

Lvs-Asn-Gly-Tlif-Val-Thr-Try-ala-His-Glu-thr-«i- 
amino acid sequence 63(Ser-Lys Asn uiy 

22 Asn-Ser-Ala). 

fnr protection against or therapeutic treatment of bacterid 

23 134. A method for the protection as— 

^ to fc aof. *• « *« - « — * ****** 

loally . m — « • I— HMT**" — - * «-»-*- * 

is an antibiotic which is controlled release 
Item 2, wherein the active material is an anno 

27 within a oeriod of ahnnt 1 to inn Hav, 
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u«n 134 wherein the biodegradable poly(DL- 
n5 The method according to Item 134 wnexrm 

• ^ of uncapped and end^apped forms havmga 

:.rs~.~> r 

infection surrounding prosthetic devices 

• Prions (5) orthopedic infections, including 
infections, (4) topical skin infections, (5) ortn 

osteomyelitis, and (6) oral infections. 

*» to Item 136 wherein the oral infecuons are 
137. The method according to Item 
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12 

13 prior to infection. 



pericoronitis or periodontal disease. _ 

i..* n5 wherein the administrauon is eirawi 
l3 8.THe method according to Item 135 whe 

prior to infection. . -5etr -,; ftn is effected 

140 TtK m«hod axoriin8«> IBm 155 ""^ . _ 

16 ,„ m 135wh«in=W» iTOlisa " 0nl "" ra,L 



142. Tne method in accordance with item 

^^ofsaidaninialabactericidaU 
^o, hone ussue of said ^ ^ ^ 

phannaceutical composition consisting essentially 
pnarm** ^.fcc**, aminoglycoUde, 

selected from the group consisting of a hea 

• ■ n Azwonam, cephalosporins, chloramphenicol, 
oolymyxin-b, Amphotericin B, Azwonam, 

slides metronidazole, intro-furation, 
fo^, lincosamides, macroUdes, meuuo 

^ . .„ oowenes, tetracycline, sulfonamide, 

27 matrix, wherein the amount of the lacnae 
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3 period of ftomltoIOOday s. 

143 ^n*****™™*****^'™*™*" 

^ *e — . of «* - *— <"°> " ^ 



1 

2 



7 range of 48/52 to 52/48. 

_ fT tem 142 wherein the bacterial infection .s caused by a 
144 The method of Item 142 wncreu 

• . , hacteria selected from the group consisting essentially 
resistant or non-resistant bacteria seiecieu 

• Klebsiellas; EasisiflidsiS Bttmsaaa: EtfflttJK 

« « EnteiolzacBi aeiQEsncs. KS&asm sb« 
Qtanhviocogais ausaS' a mwww» 
m cammlafaaflsr fetus. m° LssiaMUa 

pyogenes . toMSMSSiB" QHWVI™^ 

. - c aureus , and methicillin-resistant 
vmnssm , ampillin-resistant stnun of LJUfltt. 

19 strain of iJaraB- a,.™, 

M5 ^^^^^^^^ 
.f * — *— ■ 

♦•t^cvdine sulfonamides, trimethopnm, 
quinolones, rifampin, polyenes, tetracycline, 

^ flfMn ,45 therein the beta-lactam is cephalosporin. 

26 146. The method of Item 145 wnereu. 

. . fh . heta-lactam is penicillin. 

27 147. The method of Item 145 where* the beta lac 
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8 range of 48/52 to 58/42 

9 
10 



^ . lttm l45 whcr ein the aminoglycoUde is amikacin. 

149. The method of Item w wn««. 
- Item 145 herein the aminoglycoUde is tobramycin. 

150. The method of Item 

^ . lfem 145 what in the aminoglycoUde is kanamycin. 
151 The method of Item 143 wnereu 

153 . t^^-i-a— »*'»*-*-*- - " 
^ „ . hkpw— — to ■* 

range of 48/52 to 58/42. 

154 . ^^of te ,n 152 w— ™' 

« «. 5 . eo ^. - » — -* * 40 " 

11 percent. . 

. . ^ f lt * m i to treat humans in neea, 

155. The pn^ of «*« the compose of IH> <° 

^ - *- — — ^ * 

«,ri«,t«- blood substitute in trauma 

substitute; blood substitute in surgery patients, blood 

v „ nne£r cutaneous & metastatic; cachexia in 
patients; breast cancer, breast cancer, cutanea 

. - cancer, pnemonia; sexually transmitted 
AIDS; Campylobacter infection, cancer, P 

. . , ieascs . Candida albicians in AIDS and cancer; 
diseases (STDs); cancer, viral dieases, can 

oancreatic cancer, parkinson s 
candidiasis in HIV infection; pain in cancer, pancrean 

disease; perioral brain edema; P—ve adhesions (prevent); 
proUfcrative diseases; ptostate cancer, ragweed aUergy ; -1 disease; 

. 'a ,*hritis- rheumatoid arthritis; allergies; rottvuus 
restenosis; rheumatoid arthritis, rneura-* 

, Aock . small-cell lung cancer, solid tumors; 
infection; scalp psoriasis; septic shock; smau 

- .., hetta . type I diabetes w/kidnev transolants: tvtr 
stroke; thrombosis; type I diabetes, type 
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^ «— — «— — 1 navous ^ 

^ cnrvica. — * 
^ nnpadoa C b and a; — - — * ' 

c ^ amm ^ ~~ •.»*««* «* 

^ W « — >» "** ^ h0n " OTe 

. , ..^ek cancer »eado™nu;soxke;h<^neuo^*»on 
deficiency; read and neck cancer, nc- 

huntington's — , CNS — : W— — * hypertension; 

—on and aniens* in— on * — 

bypass; infiuenm; « * «— «"* ^ "™" 
^ — . in M*. M cancer, meinno-oa; .oUnscon, «*- . 

^S; n*,e — > — — 

lms cancer; orpn — * *— " 

. — ---r- Amebiasis; Babcsiasis; 
osteoporosis; drug addiction; shock; ovanan cancer, Amcb 

_. lziv cryptosporidiosis; Cys&cercosis; 
Chagas' disease (Trypanosoma cruzi), uypwp° 

^ u- Giardiasis; l^maniasis; Malana; 

Fascioliasis; Filariaas; Echinococcosis, Giaroiasis, 

scWstosomiasis; Strongylodiasis; 
Paragonimiasis; Pneumocystosis, Schistosoma 

, TrichineUosis; Trichomoniasis; yeast infection; 

Toxocariasis; Toxoplasmosis, Tncruncu 

and pain. . 

. m ri,. composition of Item 1 to prevent the 
156. A vaccine for prepared from the compo 

. and/or ailments comprising viral infections; 
occurence in humans of diseases ano/or 

, Prions- oanstic infections and more specific 
bacterial infections; fungal infections, paras 

ph as as aids; aliheimer's dementia; angiogeness 

26 diseases and/or ailments; such as as, aios, 

, . . ms oatients; asthma; atopic dermatitis; 

27 diseases; aphthour ulcers m AIDS panen , 
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. . wnnd substitute in trauma patients; breast 
blood substitute in surgery patients; blood substitute 

M „^„ I* metastatic; cachexia in AIDS; 
cancer; breast cancer, cutaneous & tnetasrau 

.mnnia- sexually transmitted diseases 
Campylobacter infection; cancer, pnemonia, sexuauy 

•«i dieases* Candida albicians in AIDS and cancer; 
(STDs); cancer, viral dieases, canoiu- 

• in «ncer pancreatic cancer, parkuison's 
candidiasis in HIV infection; pain in cancer, pan 

,~»*«nwaiive adhesions (prevent); 
disease; peritumoral brain edema; postoperative ann 

^ cancer, ragweed allergy; renal disease; 
proliferative diseases; prostate cancer, rag 

. -a art hrids- rheumatoid arthritis; allergies; rotavirus 
restenosis; rheumatoid arthritis, rneunuuu 

. . fc __ 1 _. cmaU^ell lung cancer; solid tumors; 
infecdon; scalp psoriasis; septic shock, small-ce 

t ****** woe I diabetes w/kidney transplants; type 
stroke; thrombosis; type I diabetes, type 

• ««w oeriodontal or gum disease; cardiac 
n diabetes; viseral leishmaniasis; malana, penoc 

Mi^ases- central nervous system 
nnythm disorders; central nervous system diseases, ce 

/«« m «lic torticollis); choridal neovascularization, 
disorders; cervical dystonia (spasmodic tomco 
chro nic hepatitis c, b and a; colitis associated with antibiotics; colorectal 
cancer; coronary artery thrombosis; cryptosporidiosis in AIDS; 

— * "* ** Cyt0mC8al0VUUI 
d^e; depress, social ph*ias; disorder, diabetic comptications; 

Hi^nhea associated with antibiotics; erectile dysfundwi; 
disabetic eye disease; dianhea assoaaicu 

u ^. vs host disease in transplant patients; growth hormone 

genital herpes; graft-vs nosi oi5«~ 

, v ~„«r head trauma; stroke; heparan neutratizatai 
deficiency; head and neck cancer, heao a* 

hunongton's disease; CNS diseases; tayjwchoiertertilesnia; hypertension; 

,, ^airwmsis- inflammation in cardiopulmonry 
inflammation; inflammation and angiogensis, inr 

mimin ^ ache; interstitial cystitis; Kaposi's sarcoma; 
bypass; influenza; nugrain neao aco 

• xTDS* lung cancer, melanoma; molluscum contagiosu. m 
kaposi's sarcoma in AIDS, lung canww, 

, • , xerosis- neoplastic meningitis from solid tumors; ncn-sm* 

26 AIDS; multiple sclerosis, neopv» 

, , ^^on- osteoarthritis; rheumatoid arthAs; 

27 ceU lung cancer, organ transplant rejection, osteoartnn 
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cryptosporidiosis; Cysdcercosis; 
Chagas' disease (Trypanosonu cruzi), Cryp ^ 

• rurdiasis- Leishmaniasis; Malaria, 
. • wHriasis- Echinococcosis; Giardiasis, ixi* 
Fascioliasis; FUanasis, 

„ nhaseofthein ventionpresentsihenoveluseofa 
This illustrative phase oi me u. 

composioou, a m*re- or — f — ' 
p.rmaceuocal J» ^ a ^ 

wU C compns* . .*« <* rfteive 

k « nolv (DL-lactide-co-giycohde) (DL 
matrix such as poly ^ oosttreatment 
, .« ««vent bacterial infections and the posttreauno. 
prctreatment of mammals to prevent t>ac 

„k.«>re usually powders consume of 
, Microcapsules and microspheres arc usuauj >~ 

Mecnons. Microcapsu. 

^hcncaiparcclcaof^nalma^or.caa.nc^.u 

referred 10 as naoocapsuta or nanospheres. For 

_ ^.rec^^oanoc^-i.^^^^ 1 ™ 0 " 

between mrerocapsura ^ 

s-ibrt, fte difference between microsphere. and 
ij about the same- Similarly, «« 
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to*-**"-*-*"** ^ 

thar is, the internal structure is a rnau 

, mMm Um u y conwUcd-release MM — 
polymer exapient. usuaiiy 

, v • . .AkM. Bu.nuaospha.scanb.togned""^ 
at a declining rale (nrsi-oruca, 

... „v—», tend to be more difficult to 
. - r,** r iwo-order rate. Microspheres teno 10 oc 
agents at a near zciwjiw la*" 

lher u, describe larger microcapsules or 
One can use other terms u> 

• , or^ter than 500 micrometer to 7 millimeter or 
microspheres, that is, parades greater than 5UU 

.mcamules macrospheres, macrobeads and 
larger. TT.esetermsaremacrocapsu.es, m 

. macrobeads and beads will be used 
beads. Microcapsules, microspheres, macrooeaa 

17 interchangably herein. 

More particularly, the applicants have discovered efficacious 

^^^.he.,^^ — — 

r cm An metered that relative ratio 
pCmernrarixa* * e,anSB d5 ^ 
bewewtbe betide and tlyeolide compon««of the 

. ™.f««d cotnposiio" consists essentially of30 
prefetably. AppU=t»u- nostpetoed errmpo 

ft* dm themictobialetiologyandtypeof 

26 infiuenced by the nature of the drug, tn 

a /nr ^ated. From a biological perspective, the 

27 infection being prevented and/or treat*. 
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chiolorically compatible, and degrades 
nunimal inflammatory response, is biologically 

don AppUcants rave discovered that andbiotic 
within the scope of this invention. App^ 

^^sules/spheres (beads) having a 
encapsulated microcapsules/spheres or macrocap 

f .bout 40 microns to about 7 millimeters to be 
dieter within the range of about 40 micro 

^yusefulinthepracdceofthisinvention. 

..have discovered an extremely effective 
Surprisingly, applicants have discove 

fc«ft tissue or (bone osteomyelitis) 
method of treating bacterial infections of soft-tissue 

infections with antibiotics such as beta-lactams, 
and preventing these type infections witn 

aminoglycosides, polymyxin-^, amphotericin B, aztreonam. ' 

^00,^—.,--^^,,^-. 
^.aauonami— , , 

oftoo. TU ^oc^psulcs/sp ^^^^^^ 
26 ocamdol orthopedK . ^^uies/s** 
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«w can be made of any size; and unlike 
encapsulated into the sphere; the sphere canbemao 

, . the subject invention biodegtades over nme to 

the methylmethracrylate beads, thesuojeci 

• om ducts anddc^nothavetobesurgicaUyremovedfromthe.re^ 
nontoxic products ana 

•w ^ «»n be encapsulated into the polymer the 
site. Since virtually any anUbiouc can be encapsuia^ 

i n <»n be used to sustain release all known antibiotics, 
instant invention can be useo u> »« 

^on of - ' 

, . which targets the antibiotic to the pie- 
immediate, direct, and sustained dosmg which targ 

nr hone site and ininimizes problems inherent m 
or post infected soft-tissue or bone site, an 

a - t. anoears to applicants that there is a 
systemic drug administration. It appears to app 

signincantreductionof nonsp^c bundung of antibiotic . bCy pro*ms, 
» urgeted sites when the antibiotic h. been encapsula^ in 
^withthisinvention. Mditionaily. antibiotics with short half-hves 

, .ffidentlv undesirable side-effect* can be minimized, and 
can be used more efficiently, unucm 

w- r^naied These attributes satisfy a long-felt need to 
multiple dosing can be eliminated. TTiese 

, ~<;^HiHtv of dm* delivery to accomplish toe 
improve the effectiveness and predictability of drug 

2l desired clinical result in patients. 

„tr*B the antibiotic within the wound site 
The ability to concentrate tne anuiw 

wfeetive and above which they are toxic. Osallatng 
below which they are ineffective ana awv 

. following systemic administration, may can 

26 drug levels, commonly observed fouowing j 

a trvrieitv A sinsle dose of 

27 alternating periods of ineffectiveness and toxicity. 



Anolicants have discovered that noncapsulated 
desired therapeutic range. Applicants na 

^traied doses of antibiotics are effective for 
or nuu^encapsulated heavy concentrated doses 

r • caused by antibiotic-resistant 

the treatment and prevention of infections caused oy 



bacteria. 



^ — — — — 

■ A ffi»ctivc level of antibiotic is 
^,«™ followed by a prolonged, effective ievci 
hard-tissue perfusion, touoweu vj Y 

s ubjea to*. U suae**. » • - — » 

nnH rv> infections surrounding 
(1) soft-tissue infections, (2) osteomyelius, and (3) mfec 

B ^ future, THeseresults were confirmed using the 
internally fixed fractures, in« 

i ^ of the encapsulated antibiotics. The 
microcapsule/spherefonnofthe encap* 

w«h«e are also of value in numerous 
nucocapsule/sphere and macrocapsule/sphere 

ft infections that involve, but are not 
other applications including soft-ussue nfecao 
^.Uiepreventionandtreatm^ofa) subcuuneoua infections 

secondary to con^a^ 

^ Tto bw^-^•^ be8i,-,l^, *~ 

^related to then^leratioof^^ — " ^ 
^weightar.the^areaof ^ microcapsule produced. 
Mic^sphereswithd^eter, of 250 tnicrometera or less are 
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M , IT* ^^«^P-^- 
M — — f 

• ^ui«d to obtain an optimal therapeutic effect, 
that a small total dose is required tooocun 

VTT, BEAMEUES 
fcrin offer- e~mp.ee —* f " m ° Snai,,| • 

of bacterial wound infections. 

TO profile of* «*— — taV ' *" ^ 

» *e «** - 
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of 30.7 « to. copolymer of 52.«P»y^ 

^nngc. from 45 u>l»micro«» 
of the microspheres nns™ 

vrifcl.O^ofg^** 1 ^ 0 "- 
ejperin-enBOescnbedherom* 

^technique used to produce 

a modification of the procedure descnoeo P 
osteomyelitis was a modifica were 

« • «„ New Zealand white rabbits (2.0 2.3 Kg, 
Norden. Briefly, New , xvlazm e and access to the 

, . ««ned by inserting an l» gw 
m edullary canal was gamed by ^ 

v ^ NT) into the nght proximal no 

««*- ^ ™ 0 . „ 5 ,»**. t«ufly. » 

~ t .hi, needle watojecttlO- 1 ml «"* 
fo Uo«*o,^ofeppr«ma«ly5' 
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,,ov and each animal 
sealed with bone wax ana 
The hole in the bone was ^ ^ ^ xORBUTROL™ (A. 

J. Back, Hunt Valley. ™i mediately or was 

>„ ti 01ctic therapy ~ ^^V rTeL. 

delayed for 7-dey. as oescrihed in detarl 

The initial experiment 

was designed to evaluate , th ^ prevention of experimental 
microencapsulated ampicilim infec ted in the right 

. • K total of 31 rabbits were infecte 
osteomyelitis. aureus and treatment 

proximal tiU. with sodium "* ^ 

„ a s initiated immediately as follows: 

received three daily suhcutaneous 
SISaE - 3 . aoueous sodium ampicillin 

injections (75 -.«/«•) ° , „, , t 8 - h „ur 

.Polycillin-N™, Bristol Laooratorres. Syr 
intervals for 14 consecutive days;) 

, n . 7) received a single intramedullary 
SIffl ^ o£ Microencapsulated ampicUlin contain*, en 
injection of 100 m, of annv drat«. The microcapsules/ 

equivalent of 30.7 „ of amp c ^ vehicU) _ were 

, spheres were suspended in . through the same needle 

, then injected into the medullary canal 
, that was used to inject the sclerose, a 9 
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. , « single intramedullary 
. fn _ 4) received a sing J. 

injection of 0.12 mx 

representing tne unencapsulated free drug) , * 

_ £ and E (n - 14) served as controls and 

S£2aES -^' „ nary injection of placebo 

an intramedullary l "J 
received either ^ lotic; injection vehicle (0.2 

roicr ocap S uie S (xoo „, ' 

.1) without antibiotic; or no trea * Qf g _ weeks during 

whioh time roentgenograms ..a.,!,*! 

All surviving anim« a 
progression of the disease. lon „ith T-U euthanasia 

intraveneousXY at two months pos har ves«ed for 

soiotion U *g/*g,iv> - ** " 
haoterioiogicei anaiysis as desorihed teiow. 

ttv ;aMPLE_ 3 

.,1-^^^ao^ - the 

second experiment, a aureus and the 

■ i tibia with sodium morrhuate and _ 

right proximal tibia wi ^ ^ Day 7> 

motion was aUowed ^ ^ _ „ ad . _ «. 

th e animals were rean.stheti^ ^ ^ A 5- driU 
pateiiar tendon "J^ and . trocar. ~«ring 

hole was made in the „, lnser ted into the 

~— "r^TT— — - 

" edUlUry ""ITrslml, assigned to the Rowing — - 
animals were then ranaonu* 
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groups: 
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, 8) re ceived three daily subcutaneous 

^ "3 Li a^piciUin (-^/aav) at s-hour 
injections of aqueous sodium 
intervals for 14-days; 

(n _ 8) r eceived an intramedullary application 
" ated a BP icilUn containing an equivalent 
of 150 mg of laicroencapsulat ^microcapsules were 

. -inn anhydrate. 
o£ 45 mg of amp.cxlim ^ ^ . njection vehicle and then 

initially suspended in 0.2 « ^ ^ then inserted 

aspirated into a sterile trocar. ^ ^ ^.^ 

Hilary canal through the drxi 
into the medullary 

tuberosity; 

• (n . 8) receiV ed an intramedullary appUcation 
^ \] aqueous sodium ampicilUn which was also 
of 0.18 ml (45 mg) of aqu 

a , with a trocar; and 
delivered into the canal with 

w a as controls and received no 
„ ,„ = 6) served as 

15 GrouE_Ji < n ' 

16 treatment. 



17 
18 



. the i»pX.n«tl.n of the ."tibiotic int. the 

.8 medullary oanal, the hole in ^ ulth 3 _ 0 oe xon satares. 

„ bene wax and the Incision s . ^ ^ ^ 

2 0 ' All o£ the aurvivino animal" ^ £<Jr 

of treatment and the 

21 initiation of 
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. bacteriological analysis. 

^^^^ 

, standard treatment - clonic osteomyelitis o£ ^ 

5 rM ov al of devitalired osseous ti..u.. ^ 

, ra evaluate the efficacy 

, experiment was aBplcil lin anhydrate when used in 

, therapy with microencapsulated i o£ raMjics ue re injected 

, .enaction with debridement. » «^ ^ ^ ^ 

, in the right proximal tibia wl^ £w , days . 

10 an d the infection was surglcal de6ri d.ment of the 

" «" h ani " al Un<ierUe . uere an esthetlzed and an incision was 
a infected tibia. The animals « ^ ^ a Hall drill was 

n made to expose the medial aspec ^ 

„ _ . . _ . 

l5 creating a channel ^ then irrigated 

„ canai was thoroughly debnde ^ ^ ^ 

r -forile saline* uu 

17 with 2 0 ml of stern ?na lvsis. Immediately 

v.- *-< m e for bacteriological analysi 

18 obtained at this debridement procedure, the animals 
lf foiiowing compiet.cn of ^ 

20 were randomly assigned to the 

{n . 10) received 150 mg of microencapsulated 
2E2aE3 " i «. of 45 mg of ampicillin 

..picUUn containing an anient of ^ ^ ^ ^ 

anh,d ""' 21 rrln i-plsnted into the debrided canal 
injection vehicle ana wet 
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with a sterile trocar; 
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, a 5M of unencapsulated sodium 
» /„ - io, received 45 mg « 

SEfiiiE - B ( ~ * aoolied uniformly into the 

which was appJ-J- BU 
ampicillin in powder form vhic 

debrided canal; and served as controls 

/ - n\ and rrrt"* 3 D (n " 
^ ^ "J i La^dTarV application of placeho 
and received either an ^ injection 

m ™sules -hout- - 1. 

vehicle- (0.2 ,D without antibiotic, 

, following the implantation of the materials 
^mediately following ^ ^ 

ranal the incision site 
into the medullary canal, ^ Xorbu trol™ for 3 

~a pach animal received 
Dexon sutures and eacn animals were 

fnr postoperative pain, 
consecutive days for P init iation of treatment and 

euthanized at 3 ^ ^^^X evaluation, 
the tibiae were harvested for 



EXAHELiS— §■ 

15 „< nn Radiographs of the 

. £ _ fx/a luation • 
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^^^7^T ous tiee in«rv al s - «. 
Ufected tibiae ver * (Uffl) ^ . 

evaluated by a board = ^ sloped by *ord.n « .1. 

g „din 9 system that was or ^ forBall0 „, period 

F our radiographic para-ter I ^ ^ ralosttd 

reaction, bone destruction, an aas i^d tor «ce 

. -i an H a numerical vaiue 

for each animal ana &t an 

„^ DC1 were then totaie« 
variable. The scores were 



WO 98/32427 PCT/US98/01556 



-88- 



2 
3 



6 



8 
9 

10 
11 
12 
13 

L5 



itv score. The hiohest »»> score possible 

- dio9raphic eL. « - ^ - — -~ 

with this- grading scnem 
of radiographic severity. 

E yfyPT/E 6 

F or bacteriological evaluation, the 
Sal &Iireq of PO D*- the surface 

MmA free of adherent soft-tissue 
tibiae were dissected free bone was then 

. u 4th alcohol paa»« 
of the bone was cleaned ^ a ster ile mortar and 

weighed and crushed to small ^ & ^ of sterUe saline 

pestle. The crushed bone was suspen ^ ^ ^ dilut ion 

and serial ""Jlheep blood agar and mannitol 

^ aaVe d onto both sneen 
(0 .1 ml) was then streaked aer0 bically at 37«C for 24 

salt agar plates which were xncu a^ ^ ^ ^ ^ 

nours. The recovery of ^' ^^^ and was considered as 
evidence of a persistent osseou 
a treatment failure. 
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_T.evels . In the 



HSe^^- 2 ---^^,,, used In coition 
experiment where local an ^ ^ BMSUred for lU 

with debridement, serum 1. ^ lnt rsmedullery application 

of the animal, treated with . ^ ^ „ or 

„ o£ microencapsulated amp S8ruB was obtained Iso. all 

J2 unencapsulated free drua ^ ^ the iaplant^ion of 

23 animals at I hour. 1 day an ^ ^ 

the antibiotics into the tibia 
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u diffusion assay described previously 
measured using the agar-we ^ standarG curve was constructed 

in detail by Bennett et al. A s obtained with a 

~* *he zones of 
r.latin, the sl» of sar£iDa ^ „cc 

series of ampicilUn standar s conce ntrations in the 

,,41 es the reference onanism. »P curye _ 

«st sera v.re then calculated fro. this 

7 EESyiI5 '^ £ '' EX ^^ results of the 

: iWldlati^^ immediate parenteral 

4- showing the effect 
initial experiment sho oreve ntion of experimental 

therapy for r** 
versus local ampicilim Radiographic changes were 

Table 2 ■ 

osteomyelitis are present ^ £< „ « 

initially detected in pre60 »in»ntly of periosteal 

2 weeks postinfection and consis^ ^ Mj(Jtlty o£ the control 
reaction. By 1 « eeKS ' h °" ever '^ ^ ^ ^ lndlcatlng extensive 

annals ,75 scores "-graphic evidence of osteosis was 
osseous involvement. ^ ^ ^ „ day ^ OI 

„ aosent in animals {Group A) or those that received an 

« P-enterai ^» Encapsulated ampicilUn t «.uP c,. 
l9 intramedullary injection ^ ^ ^ ^ ^ 4J toremfl 
only a minimal periosteal reac lnjectto e ol 

anlmal9 that received , » ^ ^ radb , ta(tic 

microencapsulated ampUi . ^ limit s. culture, of «. 
parameters were found to lnitUtl „n of treatment *-l 

tibiae at 8 weess following a 14 da y ~rse o, 

th at all of the animals treated 
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. 1*1. in««*ull.ry injection 
par en t «aX ..piciUin *~« « • ^ ^ =<iltur es. *ee 
o£ 1ero.nc.p.»^ » ^ lnt o *- -a. -a 
.nencapsuXate* a*pioilUn. UO- ^ rf , ( „ „ contt ,et, 

also e„ac1v. ana 1XU-* ^ „. £> and F aeveXopoa 
aU » survive eon«oX an » ^ ^ r>ngin , £rOT 

del a y e* «. 1 - — « > - »" lV ' d ' " ^ 
, a „t of the 8 animals bone 
L l debridement, ° , riU in therapy, 6 (75 

of parenteral ampiciUin Qf 

12 course of P<* survived the en*. 
0nlv 2 of these animals s of 

13 cultures. Only died wx thm 1 
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3 ^, on. . « «- • * uithin W ~e k ao £ 

l4 th . axpelaentaX P«toooX ^ developing pr o £U se 

u co.pXe.in, «eir anti^c « ^ £ ^ receivei „ 

16 dia „nea. 0 £ o£ unancapeuXa-a a.,icUU„ 

„ ^n a « « catlon o£ icroencapaaxataa 

5(71 „ ith aain,iain«a.aau a rf a - . <*> 

-iun anhydrate (Group B) aniBals in 

19 ampicillxn anny tibiae of the 

-covered from viw . n c f the 

20 of 5- "= OVSre control , (Croup D). »" 

„ th i. ,-p as co-paraa ^ „ lth an ava»,e - « a 

22 cont roX ani-aia aevalope* cat ^ ^ r ^ ^ 

23 10 , cro o< , — r ;°:: in e.o h 

25 positive bone cu 
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the groups (p - 0.23). 
differences among the gr 

experiment we evaluated ~ for the treatment of a 

wh en used in conjunction *x Bacter logical cultures of 

7 _ day established (be fore antibiotic therapy 

the tibiae at the time of debr ^ ^ ^ ^ Table 4§ 

• itiated) yielded £• SJjreJlS tre ated with 

vas initiated) y ^ that „ e re 

all 10 of the animals m anhydrate had 

debridement plus microencapsu ^ ^ ^ ^ ^ GrQUp B 

sterile bone cultures. In con r , unencaps ulated anpicillin 
treated with debridement P developed 
that were treate cult ures whereas 

, had sterile bone ^ , na lysis showed a 

onlv 3 had souire anaiy* 



, had sterile bone cu , na lysis showed a 

only 3 had xC hl squire anaiy 

3 culture-positive osteomyeUtx . ^ ^ ^ ^ proportion 

4 statistically significant dif £er ' n ^ tne micr oencapsulated 

1e U ith sterile bone cu t yas 

l5 of animals with with the gr P 

u ampicillin treated group as ^ ^ an „. 

17 treated with the antibiotl c therapy, was not 

- .lone, without local „. a eous infection 

18 Debridement elone, est sblished osseou 

e(£ .ctive <or the treatment £ ^ „, d«.loping 

with nil i» =°""° l anlMlS 
culturepositive osteomyelitis. 

In the experiment «»«. locel 
j.B^jrtrtlltoJ^* conJunc tion with . 
a antibiotic therapy «es WtW- ^ Beasureo for ell animals 
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„ intramedullary application of 

' " CeiVed " anhy drate or an .univalent dose of 

2 Bicro enoapsulated ampxcil W anhy ^ ^ ^ in Figure 
unenoapsulated tree a-pxcrXU . ^ a£tar 

the implantation of the antibiot ca ^ lBplcllll „ in the Group 
M the mean serum .~- „ plellUn <„,, ♦ 

B animals that reoeived ^ ^ mean 

0. 2 , micro g rams/ml, was approximately ^ ^ ^ ^ 

-P* lU1 » COnCen " atl £ 0 Ve mioroenoapsuiated form of the 
received an equivalent dose of 
ancibiotio ,0.11 ♦ •••• micro 9 rams,ml> . 
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"""""""f--^^ antibiotic 
prevlous attempts to dev^ ^ ^ _ 

delivery system for the ^ reported on „, 

„ t with ooiy U.1- osteOTyel itis usin, a 

treatment of 4. that was implanted into 

b iode,radable f fbr.n-cefotax ^ ^ A healiag 

the bone at the time of surglo dl££us ion of the 

* system was the rap* 

in only 67 limitation of conce ntrations of 

fibrin carrier. nxy** 
antibiotio from the ^ ^ ^ ^date 

cefotaxim oould only be .a n ^ ^ ^ 

£o r up to 72 hours. « • ^ parlB lnt o the tibiae of 

implanted ,.ntamloin-loaded P osteoByal itls. Uthou*. 

rabbits with established staph,^ improv.«nts as 

they observed olinioal and roen 
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, nevertheless, SOanimals treated 
compared with nontreated controls ^ ^ 

with the -nta^cin-loaaed p-^ ^ ^ ^ evaluated 

polyCpropylenefumarate-co-methy Followi na the 

Potential biodegradable carr er ^^ ^ 

subcutaneous implantation o concen trations of each 

cyl inders of PPF-** ^ 
, antibiotic were detected loca , ^ ^ appears 

, antibiotic levels ^J^. anti biotic carrier, the 
l0 promising as a potential dem0 nstrated in an 

of this system remains 
efficacy of tni* , 

animal model of osteomyelitis, 
experimental anim** 



u 

12 
13 



n we evaluated biodegradable 
^ospneree o £ „ an exp e riM ntaX 

» MP e t .»i« tu.u. xn «- ««a 

lt osteonyeXltis — <* ^ iBB . ai ateX, » 

17 e>tp eri»ent vhere treatment ^ . ^ 

» inaction o« .. «- "J ^ o£ nicroencapsU Utea a^Ulin 

19 ln «a»eduxx.*y lnjeC "°" ° £ estabUshM n, o« otitis * M 

20 effectively prevented ^ ^ day COTrM o£ 

21 the a„iB.l= tested (TaMe ) • ^ „ , u 

22 par enteraX a^ciXXin tnerapy ^ . ^ 

23 enXmaXs, the totaX dose ^ ^ ^ ad „i»i,tered 
„ aniBaXs (X.050 «) — " tlMS ^UlU-K— 
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microcapsules (30.7 mg). 

i«ent where antibiotic therapy was 

d elayed for 7 days and was ^ . r a ?5 

day course of parenteral a p ^ unencapsula ted ampicillin. 

treatment failure rate (Table • ine f f ective with 71 these 

planted locally into the bone was^a A sin.le 

animals developing CUlt roencapsulate d ampiciUin, on the 

intramedullary application of microen tly red uced the 

other hand, sterilized the ^ ^ ^ tibiae of ^ 

me an number of *. UUU ^ ^ ^ ^ 

other animals in this group. amp icillin anhydrate 

•«-v, microencapsulates 
treated locally vrth ^1 protocol without 

„ survived the duration o£ ~- contra st. 6 of 8 (75 

e iHo-ef fects. Ail 

14 developing adverse side ^ cOTpUCin , thelr 

1 5 parenteral ampicillin died wlthm _ ^ 

The cause of deatn 

1 6 antibiotic therapy. M resu ltin, from colonizatron of 

1, UKely antibiotic-rnduc. ^^^^^ 41f j isUa , a pheucmeaon 

1 8 the normal intestinal flora ^ raeal vin, parenteral 

„ th at has been previously noted 
20 ampicillin therapy. 

iment where local antibiotic therapy 
" * 'T ^ Tas -titutea in with 

22 was delayed for 7 days ^ ^ debrid ement pta. 

23 debridement, a 100 animals contras t, of the 10 

24 microencapsulated ampicillin (Table 4) . 
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ted with deoridement plus en eguivelent dose of 
.„!»!. treated with ^ ^ ^ ^ ^ 1 ^ 

unencapsulated aw>»cilim p medullary canal, 

— — —TT-Zu- in - animals 

the - s,w :zr^uun - •* 7 ^ 

receiving unencapsulated amp ^ ^ 

treated with microencapsulated ampicillin V 

,«« This finding suggests that 

micrograms/**) . ™ ^ q£ 

i.t.d drug diffuses rapidly from 

unencapsulated arug , ized for a sufficient time 

Ministration and does not ^ 70 , nlMl , 

interval to eradicate the infection. ^ 
« treated with the —dieted form * The 

Hfis substantiates this 
13 osteomyelitis ^ Qthej . hand< renain 

lt ampiciilin-loaded microcapsules/sphere ^ ^ 
. site of administration there y 

localized at the site hibiotic over time resulting 

Please high concentrations of the antihiotic 
in rne elimination of the infecting organisms. 

, ■ „„. experimental studies have demonstrated that 
Appl icants antlblotio d . U v.rv ays*. 

. controlled-releese^ and ^ ^ ^ ^ ^ _ 

ua s successful for the erad ^ ^ „ 

,„ osteomyelltic focus when used 
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^ n\ .PVA) was added to a 1-L 
~* a 10 wt alcohol) ir VA ' 
About 500 g of a d at 65Q 

led to 5<>c while oeiny 
2 (liter, resin hettle and c °° drlven by . motor and 

4 a control unit. ^ ffiixture of 40 g of 

5 PolyC^^^^ 6 - 00 - 9 ^ 01 ^ 1 ^^ was prepared in a separate 

6 dichloromethane and 20 g ^ ^ an ice bath. Instill 

7 container and stirred xaagnetically vh . ^ ^ ^ 

. r , 00 f ampiciUin anhydrate w 

8 another container, 5 g of roagn etically and then 

Jvfl , re was stirrea * 

g acetone. This mixture ^ MplcilllB 

sonicated to achieve uniform cont ainer was placed in 

,.„. sonication, the cont. 
anhydrate crystals. After . conCinu ed, and additional 

,, » n ice bath, magnetic stirring we.^ ^ ^ ^ aceton e. After 
„ acetone was added to give a total °^ ^ aopUUlin . Ke „ n . 
lt complete dissolution f * The resultin , 

, 5 dispersion ves added to the cop V ^ ^ ^ ^ J( 

16 Bl „ture was stirred magnetically -n ^ ^ ^ ^ ^ 

„ minntes or until ™^ pvi , olutlo „. The stir rate 

reaction flash containing th o ^ ^ _ ^ 

„as reduced from 650 to ^ ^ ^ ^ ^ „ ^ 

After IS minutes, the pressure - <dlc hloromethane and 

the organic solvent i 
slew evaporation of ^ „„ totr . „,„ 

acetone, . The pres.»» ^ ^ ^ ^ The £lMfc M 

„ pressure was maintained lnd microbe. 

« then opened, the -pension^ ^ ^ centrl£ug ation. ~ 

25 were separated from ua ter. centring*, a* 

26 microcapsules were then washed 
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■th water and recovered by nitration. Th. 
washed once BOr. » ^ «^r«t- into various 

microcapsules were then dri of sphecical 

,i„ fractions by sieving. * «« 

particles was obtained. 

TOW'-" 9 

. olve 1 a , of 50:50 poly(DL-lactide-c^l,colid., in 

; oride »pici"i" anhydrate «... is next 
10 2 9 of ethylene chlor.de. P ^ 
aadea to the stirring copolymer ^ ^ 

(disp ersion of drug in the copolymer soluti ^ ^ ^ 

20 0-»L resin Kettle equipped wit a ^ ^ ^ ^ 

^5-Inch Teflon turbine impeller rive 

■ „ ,r 700 to 800 rpm, ■«» ml - ot 
mixture is stirring at cause che 

•, 1, oumped into the resin Kettl 
(est) silicone oil is pu*pe dispersed 

« . to coacervate ana 

14 P oly(DL-lactide-co- g lycoUde) ^ ^ ^ ^ 

15 ampicillin anhydrate particles. ^ 
• vpttle the contents of the kettle 

16 to the resin kettle, s/spheTes . A fter stirrin, in 
» -ptane to harden t^~ are ejected 
18 the heptane for 2 hours, ying powder of s^ical 

on a funnel an dried. 

is obtained, 
different sized particles is o 
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*" lM 9 4 DWia were neaeured by U^id 

» t " C >- MPlCUUn tr^cor. loading of microcapsules,**- 
24 scintillation counting. The co 
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rri-nrr-m- 

ri~.ii- -7:,— .t 

n^roxide in toluene (Soluene-350) at 55 c 
ammonium hydroxide in w „«..,#, d-bisr2-f5- 

Th.n 14 ml of scintillation cocktail (1.4 bis[2 (5 
hours. Then, 1* mx w . . . 

„ „„. ,p PO /POPOP) in toluene) was added, and th. 
phenyloxazolyl] benzene <fI0/W . clntlllat lon 

»*„ was measured with a 
" dl0aCtlVity the la tter instance, microcapsules/spheres 

spectrometer. in 5 ^ of methyiene chloride. 

(ab out 15 mg) were placed 

Following dissolution of the DL-Pl* excrpient. 
Following „ t „ ct ed from the methylene chloride 

ampicillin annate was e t a t ^ ^ 

— V ° 1UMS ° £ we, L assayed for the .noetic 

..«> . These agueous extracts collectlon , 

, «.„. itcc 9341 (American Tye 
using sarcina luttt ATCC _ assay previously 

fhP aaar-diffusion microbial assay v 
Rockville, MD) and the agar Antibiotic 

.k ei in the literature by Kavanagh, 
described in tne 11*- 

suhstances in Analytical Microbiology, vol. «. • 

The ID J— d . terBi „ed follows the 

anhydr.te micrccapsules/sph.res was 

. „, 30 mg of microcapsules In an s ounc 
placement of - ^ o£ „ ^ Qf r<calvta , 

release study was initiate y bu „. r „,„. 

fluid consisting of 0.1 » P oscU latizg ,12S 

24 The bottle was then sealed and pla=* U a 

25 cycles/ minutes, shaKer hath maintained at 3, 
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, 4 tfas removed tor essay end 

• * =f the receiving f» t maintain 

3-ml aliquot ot tn raea iving tluw 

rap leced Wit, e «— " ^out the *" 

. constant volume of reo. 1*- ^ ^ ^ seln tmatlon 
3-.1 aliguots «re — «- (Fishet scientific Co.. 

««« 12 »1 Sctntl vers re ieased into 

anting using » w ^ ot drug 

Pittsburgh, PA)- Tn 

tha receiving ««« ~ _ o£ unl .heied ampicillin 

T he in vi^ "1"" data „ined in the "Howie, 

anhyd rate microca P sules,s P her.s 



f aspicilUn '.hydrate 

x Known emount ° lcro enc. P sulated a^cilUn 

B l c rocapsules,spheres (about . » ^ ^ „ „ 

a„ M drate, and 5 .0 ^ -J „ t0 dlaly ,is tuhi.. The 

v.ffer pH I-*) uere , The clasped 

lt phosphate ' sMled with plastic clamps. 

15 ends ot the tubing were cap5U les/ spheres were pi 

16 aia lysls tubing containing - ^ ^ ^ o£ slerlle 
lnt0 . sterlie -"U ^ pH ^ ^ 

fluid (0.1 « potassium pho P 

18 receiving fluid M l„tain.d at 3 

Placed in a snaKer ncelving 

19 bottle was piece ^ atroW . 

20 at 1,0 cvcles Per second £(jr ^ at 
„ eluid wa, previously sterilised ^ proparedf „ oe. 

22 m ,. several dial,.- — - ^ ^ „. „. and.. - 

23 ra l.es. stud,, ^^^^^^nuidandeirdr^. 

24 assembl, was removed from 
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„ ino the assembly, all particles remaining 
«ter drying the ively tran sferred to a 

inside the dialysis tubing were quanta B8thyl . M 

. m a bv 125 Bim) * 3 
sterile, glass test tube (IS by 3 _ tt . drug 

Clerid. were added to dissolve ^ ^ ^ 

extracted with tare- ' and Reparation o t the 

pnosphate bu«er ,pH .. >• ^ ^ ^ proceduras 

sample (along with controls ^ ^ ^ 

£or core-loading ana V as3a y. Knowing the 

samples.and controls using ^ ^ aulysls 

amount of microencapsulated drug mrtral P ^ 

4- «f druq remaining in tn= 

tubing and the amount o£ drug released 

receiving fluid* trie 
a£ « r incubatron with recei g the „. 

ua s determined by calculating the dl«eren 
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in VlvajyOsa SS E£Sm - - amp icillin anhydrate 

Tn e rate and duration of release 

in vivo in rats. 

froro the .crocapsu.es/spneres were -^^.^ 
In one expert, about 50- to 80-*, * - ^ 

related ampicillin anhydrate were 
and unencapsulated amp ^ ^ 5 _ Mrad dose of gamma 

disposable syringes with a 2.0- o 

. drv -ice temperature - 
radiation at a y r M C1 _ aBip icillin anhydrate 

mi crocapsules/spheresandunencapsulate t ^ 

were then suspended in ab • ble car box y meth y l 

o oercent of commercially ava 

comprising 2 wt percen wilroi ngton, DE) .«d 1 wt 

nTr u^rcules Inc., Winning 

ce XXuXose (Type ' wllning ton, W 1" 

a percent T-.en ,0 (Id — Xnc -U ^ 

n water and autocXaved at »« « 



u 

15 



uat er and autocXaved a, subcutaneous Xy into the 

nicrocapsuies/spheres were ad^nxster ^ 

f liqhtly anesthestizea v 
u „id-bac* re,ion ^ ^ uboratory f00d 

" " ley housed ln individuai st.inX.ss steeX 

„ and water ed Xibxdum and were ^ ^ ^ 

18 c aoes fitted 1* -taboXis* f»nn.X. » ^ ^ ^ _ 

" - ""^ " C "; n ;i y I.d for ( »C-=cntent by X*,id 

M " UeCted ' Wel *"!:« T be actuaX doses of D icrocapsuXes,spberes 
n ..ntUXatXcn county ^ ^ ^ ^ _ d-— 

22 or unencapsulated dru, ^ r.sldus in each 

23 after injection by -easurin, the ^ ^ „ £ 
» eyrin 9 e by WM n or.aXXsed by tb. 

» V unw ca P suXat.d a*pi=iUin anbydrate 

26 dose of microencapsulatea or 
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ived This result was then plotted as 
that each rat actually received. 

a function of time. 

<« e „t unlabeled ampicillin anhydrate 
ln a second experiment, unl ^ ^ 

tested in rats, 
microcapsules/ spheres w manner as that 

. , hp ffii crocapsules/spheres in the 
administered the micro p ^ ^ Bicr obiological assay 

.escribed in the first experx- ^ ^ ^ 

described above was used to determ 
the serum of these rats. 
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TM vjyj. Fffl^gY ^ " v "-* ef ficacy of prototype 

< m *nts to evaluate the effic 

■'^"'t 1 !; a^n'o rats that were anesthetic with 
male, Walter Reed strain, raz or-shaved, 

• - i The right hind leg 
sodium pentobarbital. rreaeric)t ^ _ Horualk , CT) , 

5cru „hed with Betadine , ^ ^ ^ ,„ Bade in the thi,h 

and swabbed with «len 9 ^ ^ ^ ^ ^ ^ 

muscle and contaminated vi • tlss ue forceps, 

by uniformly pinching them with 
„ere traumatrzed by ultB kn own quantrties o £ 

a „d then the wounds ^ sir£EMS2S£aS syaaMSs »TCC 

S^^ 5 ^ SaISaa . . ated on the same day of the exponent 
„«. Ml »ts were - ^ to ln9Ur e uniform 

„ with the same quantl ^ , rtif lcl ally contaminated wo«ds 

* inoculum in ell «-» pre . wel , h . d of 

23 treats within 1 hour by r wounds. «*rol 

» microencapsulate antibiotic directly 
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• M ls with wounds that either received no 
groups consisted o£ ammals ^ (unlo ad.d> 

therapy, «r. """^ ^ witn locally spplied. 
^crooapsoies/sphere. ^ Following 

powdered unencapsulated f bUck silk< 

Three groups of 2° r A382-140-1 
. te evaluate »microeapsules/spheres 
experiment to ^ exp eriment. a group o£ 

formulated from 70:30 CL-PLG. ^ ^ ^ ^ 

animals with wounds overlaid wit ■ untreated (no 

, ^.res was substituted for 
microcapsules/spheres succe eding dose-response 

therapy) group evaluated in ^ ^ tr „ tea ul th 0.S g of 

experiment. In addition, a group o ^ ^ ^ ^ ^ 

empicillin anhydrate microcapsu ~ " ^ uncapsula ted 

o£ 2 o rats treated w!th 120 , ^ ^ 

ampicillin anhydrate powder , ^ ^ 6 , 8 , and M days 
animals from eaoh group were ln in the serum and 

and evaluated for the presence of amprclll 
tissue and for the presence of infection. 

, were performed in which 

- ---^^-.tad from ,0 = 30 end 
Mi crocapsules/spher.s A6.1 

Microcapsules/spheres E213- . ^ ^ ^ ^ 
U ere evaluated. Seven groups o ^ ^ ^ 

the doses of microcapsule, shown n unseated, 
included an additional group of 
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. T five animals from each 

group were sacrxf iced a ^ ^ present per gram of 

ampicillin levels and ^ were asgayed 

tissue at each wound site. Experia ent II, five 

at 2, 4. 7, and 14 days. ^ ?> ^ and 21 days and 

animals from each group were bacter ia present per 

s -inn levels and number or 
evaluated for ampicillin det ermined at 2, 7, 

. Serum ampicillin levels were 
gram of tissue, serum * v 

14, and 21 days. 

. - 15 to 106 micron size range 
Micr ocapsules/spheres in a ^ ^ 

ma de by the phase-separation proc ^ ^ 

The ampicilUn anhydrate 
experiments. - number, and ampicillin 

, k b » s (core loading) , oarcn 
microcapsules/spnere roicr ocapsules/ spheres are 

anhydrate equivalent for each dose o 
shown in Table 1. 

„ed tissue. that had 
homogenized. preweighed loM of the homogenixed tissue 

from the wound sites. SeriaX d » ^ 

lA t e d on sneep *^ 
specimens were pia« differentiated from 

aureus could be easily 
:tT n Yl nr OC cus auis— colonial mori&olagy. 

on th© basis oi 
c ^ ar tn eQC cus p^agenes - - ^ ^ wQUnd s i te and sera. 

Ti ssue from varying dl ^^^ y- for antibiotic content, 
removed by cardiac puncr satU rated with Xnew. 

Thl5 was ac=o» P Xished hy pUoi* *~ 
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— 1U J 

anflteg on the surface of 
ftr tissue homogenates 
quantities of serum or ^ ^ previo usly seeded with 
Mueller-Hinton agar which a Following 

* sareina _l utea 
st anaarai«a amounts ^ ^ ™ 

incubation at 37-C _ entities of ..piciUln 

ciiutea stoc* aoiutions contain ^ ^ _ 

annate servaa as ^ " uslng standar. curves 

were converted to anti ^ concentration 

generated by plotting the logarithm of 

against' the zone diameters. 

T£STL_EESULXS 

^^^^^ with OL-PLC 

Anpi cillin anhyd ate^^ 

excipient. OL-PLG xs lytic scission of the ester 

undergoes random, nonenzymatic - c acid and 

• Toaical conditions to 
linkages under physioiog ^ rea dily metabolized. 

glycolic acid. ^ ^J^^o Control the release of the 
The purpose of the DL- ant ibiotic microcapsulejspheres 

ampicillin anhydrate from e ^ ajnp iciUin anhydrate 

formulation and to protect released from the microcapsules/ 
from degradation before it a ^ 
_ — WG excipients were usea 

DL-PLG h aa a iact^a t ^ fMt . r W an - ,.,» 

DL-PLG because of its « y 
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A phase-separation .icrc.ncap.ul.ticn process afforded 
in yields of better then »The 
mt crocapsules/spheres ^ ^ product was > «n«, 

free-flowing powder. Although these 

>m,i- have puckered regions. ai^ y 

spherical in shape, but have P contin uous, and 

• +. the polymer coating 

peered regions exrst P ^ ^ ^ 

there wee nc evidence cf any icr „,raph obtained by 

of the .icrccepsu.es. Moreover P 

ecennin, eiectrcn nicrcsccpy . £ e.P^ ulated a „ picim „ 

w >,™ anv evidence of free 
did not show any mic rocapsules or protruding 

anhydrate crystals either a„ong the exerc 
through the surface of the microcapsules. 

tent (core loading) °f ">e aapicillin 

^ dIU9 r;"! ornations wes .ensured u assess 
.hydrate microeapsuWsp „ ^ 

hou much ampicl U ^ of the anpicmln 

microcapsules and to deter 

anhydrate after it had been microencapsulated. 

In general, the core loading of the «-tc 

. . iuilar to the theoretical core loed-g. The 
siZ e fraction was .» Ur ^ ^ hydrate 

core loadin, of ^ nicrobl.l assay as-ell a, 

micrccapsules/spheres wa. ^ „ TO 

ufthin experimental error, 
by radloassay Wi ^ ^ anhydate ra 

sini lar results. This ion procea3 . Mso, t>e 

not inactivated during the microen 
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tticrocapsules/ spheres was 
i *dina of ampiciUin anhydrate ^ g 

core loading de termxne the en 

det ermined hy the microti as Y d rug. The 

Mrad of g a**a radiation on th e core loading 

rad iation did not inactivate ^ ^ DL . pU5 

rained the same. For instance • ^ ^ as n-4 

assayed as I... Ration d rug vera also 

irradi ated ^encapsulated ^ aphy . xrradiate* and 



7 irraaia*— ~ chromatography. 

„ A bv thin layer cnr indicating 
s checked by —-nhed the same, aga* 

10 that no degradation 
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dose of 2.5 Mrad. 



. „e..ure».n» — M ldeMifY " 

B viae release — £orrola tion that «M 

— .u o £ us arug « - the desl «a in *» 

™e for.ul.txon es wlt „ aiaeetere - « 
l0 rel eese ^ were — „ ut percent ^ 

„ to 10. herons consisting _ ^ ^ mic „u., 

„ ennyar.t. (Bristol Blerons consisting of about 35 

lt spheres with °< 1 ^oratories. Westehe,t«. 

wt per =ent ^ ' ' ^ W 

,„ ana about « - Per=^ • ^ ^ ^ ^ 

the iDJdM » le " e Pt °' ule9 rel eased a desirable initial 
„ icr ocapsules. The ^ e reBaln in, drug - «en 

, drug representing about 
burst of drug, r * 

, . „ slower controlled rate, 
released at a slow. 
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rofll. of sterilised (2.5 Mrad, , 
The in Stttt reUaSC P st eriU^d (2.0 Mrad), 

• the release profit 
17 .6 compared with the r 

M and7.8DL^ (Figure 3 V 
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Bi*» £iBSaiaiS ^ with 

Pharmacokinetic • d the seme samples of 

unencapsulatec ampiciUin as previously a— lb-. 

mic roca P sules that were teste drug a3 » eU as 

As shown in Fioures 3 and , ^ o£ ^ draln , tey 

the microcapsules/spheres showe » ^ ^ ^ ^ „ „. 

By Oa, -e amount of dtug uas halo* the Lvel 

oE animals aosea with the unencaps ^ ^ ^ ^ ^ 

o£ section of the ""^ , d „ eievate* lev.! of 

nlc rocapsul./.P*.« £ °™ Ull "°; e!(tended perioas. Both samples of 

«««ies /spheres made wit wedcs ^ te 

5 microcapsules/ s F f<jr aDOUt two 

nr-ofiles and released * prepared with 

. 6 release profxl microcapsules/ spheres P 

a. in Figure 5» „_ v . The results 

17 illustrated in F« t f<jur wee XS. 

« OTr pleased drug for theiniivo 
IB 70:30 DL-PLG rei corroborate results or -a 

of these pharmacokinetic stu ^ microcapSuleS /sph«res 

— rrearr-ta-retion of release Oft. ^ 

a closely meet the a 

, « a from *e 7&:30 
«. of opicillin release fro 
The slow rate of amp u „toiraMe 

22 as shown in Figure 5 , may 

23 ffii crocapsules/spheres, ^ released over a leg 
» b ecause a low level of ampiciU 
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hl . condition. for the development of 
period nay provide favor.bl. ^ ^ r . le „ e o£ acug 

drug -resistant bacterial "^^on rate of tne ,0:,. 

ceuld be attributed to the slo ^ anhydrot e refined 

DL -P L 0. where the ^ excipLnt «*" °» 

«epped inside the More speolUcaiiy. .or 

excipiont biode 9 rad«d eonple ,^ ^ ^ „ „,„ 

^croeapsules/spheres P"**" ^ release o£ dru, is doe to 
DL -PL=, one oouid speouiate d pores , pores thet 

di£f esion of tne dru, through « ^ ^ ^ ^ 

bioerodes. 

lUin anhyd rate .icrocapsules/spheres 

However, all ampicill ^ in contaminated 

, re(i effectively reduced bacter eliB i na tion 
formulated eft nbse rvation was the rapi 

Aa The most dramatic ods present in 
wounds. Them st «ptocpccus Ey°3§ilSS 

of str^sccu, py^Bes. _^J^; ds wit hin 48 hours. All 
90 from 

eicrocapsule/ sphere- eva iuated were equally 

th ree of tne ^^'^J^ within two days. « 7 
successful in elininatin, th ^ ^ trea „ d VMn4s , 

day5 vsm^ «^ J eontrol3 . tne bacterial -est per 

h owever. compared to untreet ^ ^ Mtv .. n Da ys 2 and ,. 

gr a, of tissue decreased by a ^ ^.^d controls- In tb. 

TOl s reduction was not * pMr . s „«-«.-». — s 

efficacy evaluation of - « , a s well » those 

„eat.d witb unloaded Mr llB enhydrate. r-ai«d 
tr .at.d witb toploal unencepsul 
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. th > 10 . organise per *ran of tis»a; 

in£ e=«d . at i« oay. w _ „ e voun<ls o£ the 

whereas. - a B pUi»m anhydrat' ^ ^ By „ ^ 

refining «010> organise P ^ ?) , lU vounds 

r^ardiass of the oose ^ were sterile, 

„.at.a wit. r J ained in f acted with > 1* 

uh er.as, all untreated «« ^ ^ ^ ^ treated 

organis»s per gram of trssue. ^ houever , 

„.„ , of »lcroca P sules,sphere ^ ^ countcd u 

5 . 7 x io. 5^3*0*^ » „ lth a dose c« 

the wounds of one anl»a f , m r. wa. attributed t. 

encapsulated a»ploilUn anhyd» ^ ^ m ^ 

, h „.. s around a suture , B2 n-66-ls) were 

an abscass microcapsules /spheres I 

seated .1th 0.15 • ° f »" J traa « d uit „ a 0.05-, dose of 
sterile; however, in the gr contaBin ated .1th ... » 
mi crocapsulas/spheres, one wou ^ ^ ^ nntcaated 
aureus P er y . . , ,.;*>, the 



- me T7r.» of tls.ua. The entreated 

a . v,vlocQCCUS__aa r ^ iS P lle i with the 

10* StaEliii2£S&-ii in parallel 

control — - 7 e r; oup .. averaged X.4 - - 
-rocapsuWsphera-tra.ad^ ^ 
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iTun t > 

, ftnt U pon the apicillin 
. of drug were dependent up 
serum levels of a . suleS /sph«es (core 

v inside the micru^ r 
anhvdrate raaarvoir pr«- * ^ character^ 

— • • - t; r, - — — ^- i ' 3 ^r. 

ministration of 0.» 9 raaatvolE par wound, 

contained a 45.25 -9 a,pl=i Bicr09 ram/»llU"» rt "" - 

S eru» a-piciUin level of 8-0 - • 
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t h dose twice that amount <*0. 5 0 „ 

, 4 days post-treatment. ^ aBplcilUn ( „ 

2 ampicillin eguivalent) maint concentratlon ot 

3 up to 7 days * £ot the first 4 days. sere. 
. t ... microgram/*^ uhose wounds ware treated 

5 smpicillin was not detected ^ ^ aBp i=UUn eguivalent 

. w l t h » 1 c r ocapeu 1 ./.p,.re-»c^ ^ _ ^ 

, o£ 28.50 «c cr lees. ^ wvels at tnl£ tlM 

. detected in any animal at 1. ratlons requir ed to Kill 

ue re above the minimal xnhibltory ^ ^ 

both infecting organisms » ^ M! true with 

B icroencapsulated ampx=m ^ ^ ^ ^ ^ per uoun d. Even 

..icrocapsuie/sphere doses as miorobU1 bioassa, for 

though serum ampiciUin was no ^ c>Mjmof 

aB pioillin in tissue removed «o,^ ^ ^ ^ 

, microcapsules/spheres (M BlcrogrM s/,ram of tissse at 2. 

l6 smpicillin level of 5,. 70, » ^ , lnlMl inhibitory 

„ 7 , snd 14 days, respect- 'J' „ o£ 

„ concentrations of ampiciUin ^ ^ ^ Blcro , raM/B ilUlit«r. 

„ „ snd >7 py^ ^ that , „ than 

2 0 rsspectively, it U t at th . v,c»d sit. 
„ sdeguate therapeutic ^^J^. 

n throughout the oerfor med on micro=n«uU,/ 

a ^ " " ol-plg (—140-1 and — . 

24 spheres formulated with rata over two we*s. « 
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t . o£ antibiotic in wounds after two to three 
release of low amounts of ^ ^ to pro vide favorable 

veeks is undesirable because cUUn r .sistant organisms in 

conditions for the emergence of ampl ° bactar i.. Therefore, 

small numb^ rs ot 

wounds which might har or mic rocapsules/ spheres were 

to reduce or eliminate drug t« ^ ^ 

reformulated by DL . pLG (sample B213-66-1S) , in 

faster biodegrading polymer • ^ ^ ^ g2 within two 

release profiles ^^J^^ 8f wounds with 0.25 
u eeks. on the seventh day ^ ^ (n . 5) o£ 162.5 , 

g ram of „icrocapsules/sphere ^ quantitatc d. a vim 

of ampicillin per gram o ^ ^ ^ „ ^ 

release studies suggest vfllln o concentrations are 

.„... hv 14 days marginal killing 
second week so that by ^ ^ uounds tteated 

p resent. In *i» ° ^ ^ Blcro capsuU S/ .^res 

15 days previously with • ^ aBpicU lin per gram. Uthough 

16 contained < l.» EiCI ° 5ra '* S/,ra " i ° in ua s detected in wounds treated 
„ <»-" miCr0qraBS/9 " m °'°* a C 1 1 M detect any ampicillin at » days 
18 with 0.15 gram, it was unusua ^ ^ ^ ^ ^ 

„ in tissue from wounds treated* ^ ^ ^ ^ 

20 days post-treatment, ampicillin 

21 wounds. 

xevels of ampicillin were detected i. »r « 
*" TilC ocapsulss/spbere. Bn3-ee-is. - was 
23 the rats treated with Micr lcllUn equival«nD -ere 

2k expected because lower 
25 administered. (Table 1) • 
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th ese studies were pr ^ weight % 

The microspheres consisted 
Birmingham, AL. alvcolide) with a core 

ratio of lactide to gj-jr 
copolymer (50.50 molar » ee£ « 0ll n. Toe sl» of the 

* oo 2 weight * ceia * 
ieading dose of 22 ^ ^ ^ ^ and thfty were 

microspheres ranged xr „, atio n. In release 

, > h 2 7 Mrad of gamma radiation, 
sterilized with 2.7 Mr ce f azolin was 

w that approximately zu-s u 
kinetic studies showed that PP ^ remai nder 

KI!1 , W — — ^' si 15days . 

of antihiotic release extending over a per 

d Section —X. *~* 
su rgically created ^ a „ d xyUline . 

rats following induction ^ , lt , t0 si »„late 

sterile sand (100 mg> was inplante » ^ ^ ^ ^ ^ 

^ a r,rt the wounds were inoculatea 
a foreign body and the w Es chericMa_c2ii ATCC 

ATCC 27660 and Escnet 

of ^phvlosggsaa-atf*— . f ce f azsrlin for 

• v,^itorv concentration (MIC) 
25922. The minimum inhibitory rcspe ctively. The 

• u « 4 ug/ml and 2 ug/mi» 
"* ° £ ° r,an " o„ ly districted in . groups. Crou* B. 
animals were then ^ antlbio tic 

- = 16 P " 9t ° UP> o( « microspheres, respective!,. 

„. 250 „. or 500 mg directly to the wounds and care ws taken 
microspheres were appl e . ,, hBtl0B ot the drug thnagtatt 

to achieve a relatively - £ or»dis^^ ^ 

the wound site. Group equivalent to tie =»- 

with 110 m, of CZ powder. This 
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500 mg of CZ microspheres 
ioadin, dose c t «'" 0U " """^."orcup . (• «~> received 
u3 .c to treat - «~ uith ce£a „ un (M whicb was 

systemic antibiotic therapy imroe diately after 

finale intramuscular &oiu 
administered as a sing rats) served as 

• «.4 An of the wounds. 
bacterial contaninatien ^ aen 

controls and received no an^ ^ ^ ^ their 

closed with surgical staples an ^ eut haniied and 

ca,es. on postoperative day ( '» • ^ ^^^^ o£ survivi „, 
tia.u.ws obtained froo eac and ser ial iO-fold 

bacteria. Xb. tissue was ^ ^ ^ ^ of 
dilutions were prepared an „ uan titated and expressed as 

bacteria recovered £ ro* eacb wound was , 

13 CFFU/g tissue. 

d el This study was conducted in 

Rabb it f - cture - fixat ;°; o 7 valu ; te the effect « 

two «..»•»» and was designe preve ntion of infection 

• tic therapy f or rn F 
as delayed local antibio ^ ^ fra ctures were created 

in experimental fractures. In segme , ^ ^ 

. i New Zealand wnxwe 

in tb. rigbt tibiae of ^ ^ £rsctuts8 ^ 

ot anestbesi. witb Ketani" . ,»« ^ ^ (J Q x rf(W) . 
lno culated witb t contMlM tion, tb. a*-* 

Witbin 30 -inures foil. « Groap x (8 rabbit.) Se- 

vere readonly distributed in ^ ^ ^ BleBwto , 
local antibiotic tberapy « ^ ^ ^ and „. ^ 

wbich was applied directly to antl biotietbenp, 
„ us culature. croup B (» rabbits, received 
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n ip. rabbits) received 
nf cz powder. Group c (8 raoo 
with an equivalent dose ^ for 7 

sy stemic antibiotic --^^ ^ group) serV ed as controls and 
days. Groups D and ^ plac ebo microspheres (without 

received either local application o ^ fract ures were then 

cefazolin) or no treatment, ^ G compression plate, 

reduced and plated with a 4- o ^ ^ ^ r 

*n wound closure, am» 
immediately prior to woun microspheres (300 mg) cr 

i ^acp of el*" 6 * w 
received an additional dose ctiV ely, which was applied 

f cz powder* respec 
an equivalent dose of J and the periosteal tissue. The 

directly over the fixation gutureS an d the animals were 

wounds were then repaired wit^ ^ obtained within 1 hour and 

returned to their cages. Bloo ^ ^ q 

lf . pr treatment from 

again at 24 hours after was TOeasu , ed ^ a 

«f serum cefazolin levels 
for quantitation of ^ laW# all ssrvivmg 

ro icrobial inhibition bioassay . ^ ^ har vested for 

L6 animals were euthanized and the ^ sroall . pieces 

, the bones 

17 bacteriological analysi , ^ ^ MU added to rt. a 

18 with sterile mortar and pes ^ ^ ^ prepared ^ 
particulate suspension. ^^.^ isolatio n. The number of 
streaked on blood agar for bacteri ^ quantitIte(i ^ 

, n4 e s recovered from each spec 
aureus, colonies reco 

expressed as CFU/g of bone. 

e created in the right titfc of 29 

in .*»•* 11 ' fractUreS W ia ag des cribed abovt. After 

• **»d with ?■ a MF eua as 
rabbits and contaminate aist ributed in Sgroops. 

. de lav the animals were randomly 
a 2 hour delay, w 
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, i antibiotic therapy with 600 mg 

received local antiDiov 
croup A (10 rabbits) rec rece ived local antibiotic 

Grouo B (10 rabbits) rec 
of cz microspheres. Gr p ^ ^ Q (9 

therapy with an ^^J^ [ q treatme nt. The fractures were 
served as controls and re ^ with sutures> 

and the wounds we* c 
then reduced, plated, euthanized and the 

the surviving animals wer 
Eight weeks later, tn iso iation of bacteria as 

e harvested and processed for 
tibiae were harvest 



described above. 
Results 



„„, Table 5 shows the effect of local 
w Rat wound infection ^ ^ ^ ..^^ rafe „ rat 

u versus systemic cefazo xn postln£ectio „. Local azotic 

12 soft-tissue wounds at ^ ^ J0 „ „, ^ 

13 therapy with cz »lcro. P h.r..^ ^ fcoth organi » tr „ 
u per wound, was highly " ^ ^ in the Group CanUals 
„ the wounds. The maximum ef ^ ^ Blcrosph «. s (5 00 *) *ere Et 

" Vh ° reCeiVed reutte" e^led «o. 100, of the wound, „. 
l7 coll and S^_aureas wer . of 6 wounds were tendered 

d ( 50 mg/wound), * 
u at the iowest dose u th .rapy with free »,* 

1, completely sterile, b ^ ^ ani mals. In cateast, 

20 sterili-d the wounds in S O ^ ^ „ ^ 

n sy stemic admin istrat ion of « ^ 

« anv of the 6 Group * 
22 the wounds in any 
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, Rabbit fracture-fixation modal, labia 6 shows tha rasults of 

2 the clinical and bacteriological finding at 8 wee*, in 25 

surviving rabbits whan iocs! or systemic antibiotic therapy with 

cefazolin was initiated within 30 minutes following bacteriel 

* fi, a fr-aetures. Deep infection, defined as the 
contamination of the fractures. ««f 

presence of pus on the fixation plat, or in the deep tissues, »a. 
noted in 6 of the 7 (86*) control animal, in Group D (placebo 
microspheres, and group E (no treatment, . Culture, of the tibiae 

_ « 4» ^ for S t aureus . Of the 5 
from all 7 controls were positive tor 

surviving Croup animals who received a 1 week course of systemic 
cefazoiin therapy, deep infection was noted in 3 cases and t 
, ure „s „as recovered from the bones of 4 of the 5 animals. In 
contrast, no clinical evidence of infection was detected in any of 

Uh r, received an equivalent local dose of free 
the 7 Group A animals who receiveo an « 4 

cz powder, cultures of the tibiae were sterile in 6 of (■«) Croup 
A and 5 of 6 (83*, croup B animals, respectively. There was a 
statistically significant difference in the mean log S^a* 
counts of the Croup A end croup B animals and all other groups by 

- * o 05) The mean log S. aureus counts for 
analysis of variance (p < 0.05). me 

, c 4rtnificantlY different from all groups with the 

20 Group C was also sigmr icantxy 

21 exception of Group E (no treatment) . 
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,t. of the clinical and fcacteriological 
Tabl e , .how, • « ^ rabblts when local antihiotlc 

2 £i ndin 9 s at . wee*s in * oontMinat ion 

, therapy was delayed for ln£e ction was present in 5 

, i evidence of 

k of the fractures. Clinical ^ ^ ^ of ^ tibiae 

of 7 (71% control animals in Group ^ ^ ^ ^ 

ii 7 cases. Of tn 
yielded aJJUaaS *» all . _ aer , deep infection 

received local antiMotic therapy ^ ^ § ^ § ^ 

was noted in < animals and iU^^ ^ ^ ^ ^ 

cases, m contrast, none o ^ a „ d cultur es of the 

„icrospheres, developed elm c. q£ 

<n all cases. One way 

tib iae were sterile in . 1££erenc e in the mean lo, t 

snowed a statistically .l,nlflc.n _ ^ ^ ^ £ 

,p« 0.0001), and croups B and c (P 
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for the local treatment ^ ^ appUcation of 

wounds. Preliminary studies have s ijnental wounds that 

v< v,i otic microspheres to ex P * 
Biodegradable antibiotic ^ extre mely effective 

were contaiminated with resis an ^ succe ss is attributed to 
for prevention of wound ant ibiotic levels that can be 

the significantly higher loca appli cation of 

a cite with direct 
achieved at the wound red to conventional systemic 

viHinti.es as compared to ^ 
TOi croencapsulated antibioti experiro ental studies are 

The findings of tne « F 

12 antibiotic dosing. The 

13 summarized below: 

Bheres effectively prevented 
^piciUin microspheres 
B/11 73%) animals whose wounds were inoculated with 
15 infection in 8/H l'-> JC _ 750 U g/»1). 

17 systemic ampicillin failed in 9/ 

infection in 5/6 (83 ^ ^ als0 ^^t^ 

M thiciUin-re,i5«nt strain o • ^ fa ^ 

to ctazolin («= - « «^*> ' 
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— 1 U 1. 

, nit ial release (burst) of the 

»■ - isp r r rrr: i - - - 

encapsuiated tha n «t . to 3 we.*.. 

remainin, antibiotic be raleasa 




created in tha parasplnous 
—i uounds vere create" 
Experimental suraical w wei ghino batveen 

auscle o£ anesthetized sprag con „ininat.d with xoo ., 

150 to „0 grams. ™ W0UndSWe " tutln9 a g .nt. The wounds 

of sterile sand as an Inf. ^ 33593 . ^ 

were then inoculated with 5 ^ ^ ^ ^.^ u alfi0 

0 is a ro ethiciHin-resistant strain o ^ ^ ^ 

, . , M tc - 64 ug/ml) . ™ e 
L resistant to cefazolin (MIC 

• d the following treatment groups. 
.2 assigned to tne 

a of cefazolin (CZ) microspheres 
, _ *\ • 500 mg of cet« 
n croup K (n - 6) . con tained no *g of 

, 1u tQ the wounds. Tnis 
U was applied directly to tn 

15 cefazolin equivalent. 

n of free CZ powder was applied 

Group B (n - °» 

directly to the wounds. 

^Bceived intrawscalsr 
,„ - 6): This group receive 
Group C (n hQur interva ls far 7 

* r 2 (30 mg/kg/day) at 

19 injections of CZ 

20 consecutive days. 
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aor ved as controls and did 

not receive an* antibiotic therapy 

then dosed with suroicai staple, ana the 
Th e wounds vera then , M « ks . « that 

^ their cages for ^ 
a^ais were return.* to t ^ ^ was reBOVed 

tlM . the ani-ais were - , ^ ^ o£ faacteri , me 
fro. the wounds and cultu 
bac «rioio 9 i=ai data are presented 

VIII." UTILISX 

' nf bioactive ampicillxn 

rolled release of did* 
Successful contro prototype 
* in vitro and IB il* 2 * 
hydrate -as achieved in JJ» „ elillMted 

..icrccapsuies/spheres ' "^^^ f»- in«ected 

"i 2 ^ " U 7Z«^U«1- wouid he elective 
u ou„ds in rats. Addit^naUV. ^ by org>BisM 

t, the treatment o £ ali beet.' : ^ ^ ^ ^ 

sensitive to the antibiotic enca BastSEgides s, r ; 

to EnSsisfisststisEsaS' ^^as.^.; gaBbyi sr 0 "^ s P , ; 
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£affiEiia6a£SsI ^ and ^^,^f^; w exhibit a 
indicate that optimal »«*-"^" J,° lon o£ antibiotic 

p ro 9 rammed release o £ » ° after which 

over about a 14 day to about a « ™<* « * „„ tracs 

time the mlcrocapsul./sphsr. should blodeor.de, 
of drug or excipient. 



10 



This illustrative phase o £ this ^^XZZ^ 
pharmaceutical composition, a * icro "''" ad , uva „t that coaprises 
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L2 such as poly 
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. .u-. ••Hrivc ratio between the 
rr>t t>t ca wherein the reianvc wuw 

bjaK u In the practice of Ousus««»n,appuca« 

, d er^edpuu,con-po«n of repeal p*. 

incl uued a, ire nn S e select- fo.Pe»er 

x med twice with 50 microgranss of etthes 
White rabbits were pnmeu W , nln(luotaa i 

Ration. Who— ^ ^ ^ 

. » F/R i and syntheuc Ar/Rl I*P UU 

TTte synthetic pepades jurjunit sequence using theoretical crtaia. In 

« — from * e , „. ^ p^-s Patch =* 

. . „ ted nooencapsulated AFYM. "a 

rabbits which had tecewea nsponse loAF/Rl 

, r tit bus ngnificnt pnthfetauon ill yllQ sespon 

^.Wcnnad recta- 
^ ..^ 

^ and toeaontoHc ~ * ^ 
^o^nra.s.whi^ere w.asrea^rrespc 
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h9d received microencapsulated AF/R1. These 
AF/R1 40-55 in rabbits that had recei ^ ^ 

^ari^ne response to both the nauvep^n 



characteriied by antipilus 
A primary mucosal immune response, cn 

• -,h E coli RDEC-1. However, induction of 
U A follows infection of rabbets wUh W 

6 ^ reso onse by enteral vaccination w,th puus ancgen 

. opamal primary mucosal response y ^ 

spends on in—city of pilusprotem. as .ell 

• tract (Gl) transit and to target 

^ "ill— 

microspheres (MIC) oi pwj\ 

• ..doaroov or direcdy into the ileumneara 
intra-duodenal (ID) intubation via endoscopy o 

h • the RTTARD procedure (with the cecum hgated to «ha*ce 
Pever's patch via the RTTAiw y 

of - — - » rf ** ^ " ^ 
M , , RTTARD-Ptti RTTARD-M.C ID«1 ■>« 
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4/8 1/2 0/3 

i Anti-pUusIgA (fluid) *7/8 

1 ... <wr 072 1/3 
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Anti-pilusIgG(senim) 0/8 3/5s 



Hative pilus antigen led to a mucosal IgA lesposne.in 7/8 RITAM) 
^ MIC caused a similar response In only 4* b* 

M Mic cm « m — — 180 

WM , in animal, — — " -» ~ 

ID were similar for piti. but no mucosal response 10 ID-MIC was noted. 
amMm: ^uution wiu, pilus antigen preduces a pHm*, mucosa! ,gA 
Microencapsulation des no, enhance mis response, altbougbd* 

. 9t . hown by measurable mucosal and some 
antigen remains immunogenic as shown by 

^nses It must be determined whether priming with anugen 
strong semm responses, u mu> 

in microspheres can enhance secondary responses. 

Materials and Methods 
CFA/l PURIFICATION- BtTACT CFA-. pi« were priMft- 

H.0407 «07,:H, as described («•» ■» «* ^ 

^oneolonisauon f aemr anngen ag„ were soared » sheaHn, * te 

^ peered » different cannon and isogenic *»d»g« 
^.a-*^^— • H -*— CFA/I were drsociaad 
. free subun* » 6M gu-dinium ««. 0.7 X — - 

h, 251 passed mreugh an ronton membmne (Amicon XM 50 *red 

i. ^^--— — — 
m^demon^'*"''""^ 
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■ daermiM a b> pre*, se^dn, — »®> - *-* 
^ Coring tned-od, ON—. « - «» P* - — — — 
„«« waS in all M - of the .47 asnino acid * 

„ and 74,. To reso.»e » — • ° M "~ ' 

digeat<1 in order . Mi — - *»* " * m "' B 

• „„^r Boehrinecr Mannheim) was incubated with 
V8 protease (sequencing grade, Boennngcr m 

CTA „ a. a ,50 w:w tauo (Tns 50 tnM, 0, * SOS. P H 8.5 for » . *- 
^n, or 24-C (V*,,. Digest — « »— M ° ^ ' 6% 

^ sds-pace o+m - - >-* 1987> fl — ' 

C„ and ron ft»~* — — " 
^horedcalty — «- - PVDF — <" ^ 

Schue,, Keene, NH) foUowing Ma.sida.ia HOT — - »~ — 
app^os. Blotted p^n, were — * °"~ * 
(D Wereif.ed M Newton Centre. MM. To obtain the desired Ip. 
— the re*« of »~ — a region — * * — - 

• .^hninues molecular weights were estimated from standards 
phase sequencing techniques, moi«.u 

* ntofccuW wei.hu *>,4<» • MB <WP* 

^ cyanogen — i " — * ^ " 

a... (.989) 122). » «d— mo.ee* weigh,, for t. untaown CMd 

soared to calculated tnoleouar weigho °f fra 8 menB " 
fnjmenls were compaieo u) cut." 

predicted for CFA/I from dte sequence of CFA/I as analysed by the 
PEPT1DESORT program of a package developed by the University of 
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Wisconsin Canada, «W« Coop. Saiec* - - *• * 

PVDF and *«< - P. —* 

3 470, Foster City, CA). 

Moote , u-— » *- *- ^ - 

^ to o—Hy wish BO « of dissocial CWA in coo,pl~ 
Freun ,s and — , - Weed- of *0 o, ofan*. in 

i^ce Fund's adjoveni a. — « *" *~ 

weeks ato primary immoniiadon. 

Pepnde Conunuous overlap^ ocrapapddos spanning ». 

CT Ura sn,oanca CFA/I onro po.yainyi.ne pins by d* «w 

of Ct y«n =, a, (1ft - »— " "» PEPSCAN ^ 
pi „ s „d sof..a« war, parcnasad fro. Pascc, Bi— 

^ STanaa. NY). Fnroc-annno acid p—** — - 
Prasad from Pnninsular UborttorKS (Bnlmont, CA). 

* * (HYBT) was Phased from AHn* 

<• m Fisher To span the entire sequence of CFA/I 
and reagent grade solvents from F.sher. To span 

r r - rt<1 - nentide to the next, 140 tool 
with a single amino acid overlap of from one pepude 

neC essary with a second complete set of 140 pins synthesis 
pins were necessary, wmi 

19 simultaneously. 

BUSA pa««d»- — te " *"* 

incu*- ******* **A-" f0 «— " 

.... p^mone *« - * a- ^ *** • *• — 
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f ^ bv standard ELISA assay and immunodot 
^chosen by initial titraoon of sera by stan 

blot assay against the same antigen. 

RESULTS 



seF 
were 

74) 



syMte is of *= l» *>' «"* 74 . iocoma 

. 9nd w uh S. aureus V8 protease v > 
' * W " "* , h „, reiidu es of io,««. 03 ~ 

. , i<~«idues). These digests were scy 
(preferably 1-15 rescue s^ ^ ^ 

, rc;„ ok A) and molecular masses oi trag 
SDS-PAGE gels <F.|* A) an 

B , of 3459 calculated molecular mass is expected 

^ • ds 62-94) ^a fragment of 5889 calculated 

(corresponding to ammo aads 62 94) an 

• «oected from the V8 digest (residues 42-95). Tna. 
molecular mass is expected fro . ^ 

, were located within each digest (arrows in Fig.24 an 
fragments were locate. ^horetkaly 
n^on R el with four Umes of each digest was ru 

companion gel w N-terminal sapeon 

^sferredtoPVDF.thcbandsexasedandse.uen 

• «.24B The N-terminal eighteen resdaa 
of each fragment are given mFig.24 B. Th 

*. m«t were determined that corresponded to po 

62-79 in CFAA. Posiuon 74, a senne res 
73 w""* . . iqrqa Nineteesseaflun 



WO 98/32427 



PCT/US98/01556 



-130- 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 



« — • « ^BPOn^i " , " ^ 41 ' 6 ° 0,,l,e 

also consistent with Karj*»» 

ortviously (including tcs»ducs 1-29, not 
were consistent with those published previously 

«ndde synthesis were therefore utilized the 
shown) For the following pepude symnes 

of CFA/1 consistent with Karjalainen et al., 
complete amino acid sequence of CFAA co 

(l989) ' . ■ rFA/1 subunits were tested in a 

Sera from monkeys immunized with CFA/1 s 

• .M^n c^ra tested simultaneously 

r rPA/I sequence. Pepude 14 
M. 2A) responded strongly to six regions of the CFA/1 sec. 
(fig. 2A) po ^ to 

tthe octapeptide 14-21) gave the strongest response 
(theoctapep , rt h ;„d significant antibody. The other 

..,„ 12 13 and 15) also appearing to bind sigmt 

,t(11 ' ' .,,,22 33 93, and 124. Monkey 184D 

2Z 2 epitopes are centered at pepudes 3. 22. 33. 9 , 

„,;^ 14 although the maximum 

Additional =pi>0|»«°?" ,2t, ' b! ' 184d 
ep " opt ....^ 34 responded to thbrepon 

33 « »d 93. The *W «*W — 3 ' 

33, 00, anu ^ 

ot ». CPA* pnna* — - " "~ 12 - ' m 

_ «« identified b» 34. «»« « «"* IJt 
Tv »o other epitope! were w°> .rfrrAJIai 

F«ure2«ntw» -^^A^y, Signed with the entire penwey 

22 oenncu , maooed and areas of overlap 
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. The sequence numbers of the 
criteria published by Rothbard and Taylor [7]. The seq 

■ f m onkev spleen ceUs to CFA/1 synthetic 
Lymphocyte proliferation of monkey spleen 

«r the CFA/l protein are able to 
^tides To determine which segments of the CF" 

• of CFA/I ; mmune primate lymphocytes in 21SI2. three 
stimuUte proliferation of CFA/l -mm k 

nses occurred at the 0.6 and 0.06 u g /ml concentrations of 
majority of the responses occurreo 

rt f,heorotein (peptides beginning wth 
f . „ ^ with in distinct regions of the protein tpc P 
antigen and witni „ of the responses at the 6.0. 

, ,Y7\ a comparison of the respu»» 
g.40 70-80, and 27-137). a coi h 

«— of ""' 

••»— . CFA/1 amino acid residue* 3, 4, 8, 
^.odecapapudcabasina-na*.*^' 1 ™' . 

„ „ T8 80 17. wi 102. »»- 133 <"«»* ^ 
48, 71, 72, 77, 78, »>. .„,,„„« 

" . *» *. - — '•'•»• * * * * 

r i , 2 0«,35.UT9,.M27,.»..32^» 3 ^"^ 
16, 17, «t *'t ^ • with either a. 

24 glutamic acid or an asp*««6 
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^ brides The observed responses to 
- , — i-v t84d>. and residues 9, H, « 

(monkey 2") ^ m0OTses «>pepti1«bettaanj'«« 

«f the oeotides that had the substitution at posioon 
34 did not respond to any of the peptides 

,„ * c natural amino acid sequence of 
wel ve. All other responses shown were to the natural 

. • -««inee was determined by comparing the 
aeCFA/1 protein. Statistical significance was 

>eptide. 

, , h ,t <uooorted proliferation of lymphocytes 
Analysis of decapeptides that supports p 

• m9 w Of the 39 different peptides that supported 
from CFA/I immune animals. Ot 

• ^nsesthirtycontainedaserineresidu.^con.nedasenne 
nroliferauve responses, winy 

at either position 2. 3, or » 

the oeotides that contained a serine 
Some of the most robust responses were to the pepu 

App licants have discovered efficacious pharmaceutic* compos 

to the polymeric matrix are «flnnd«e 
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wherein the relative amounts of antigen 



22 • ^loading) and 99.9 to 98.5% poly«, 

23 Mg esof0,to,5,anogen(corelc^g) 

respectively It is preferred u.t the relauve rauo betw«n 
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loads for certain anogens win 

physi ologic «— - esKmel> ef(Kte ^ 

Surprisingly. W«^ lshiv "" SC0 

„ a Haclarial or vml inf^ons in to ossua of a mammal 
for to proieciion agnnsi b,cleniu 

im^l caul* byaniaropaihogenic organ,™ 

(human or nonhuman animal) causeo , ... 

■ orfl , ,01*10 animal an immunog«n,= iimo,». of. 
uprising — ~ «*, - ^ 

cmponen, « wlhin to ™ge 
te cusao by bacori. <M*« f " en,1 ° Ve 

***** TZlv. viausn, 

• .nrion ^b!.»<^'« i * tolb<^ ** Sa * ,, ' 
modc of this invention, swap" 
21 . .„ 0U i««»sive. For puipowof iltafflofc 

rt a partial listing of these viruses * 

23 M lio virus human immunodefiaacy 

24 hepatitis A, hepatitus B, rotaviruses, polio 
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w 2 (Herpes*™ ^ Btirionis 

lvmphona).» 1 icy«.mesalo«in.«. 

,0U0W! " A (0 T.«^^-*- - — 
m ,crospheres. nan g ^ 

, The microspheres co.rin.nl- .he «spe«o -I— 
1 5% by volume. The micros^ 

• ,„ nroduce a humoral immune response 
bcuscd to immunize the intesune to produce a 

antibody serum antibody and a cellular unm** 
composed of secretory antibody, scru 

mi r cells The immune response is 
. . „ f tnec if,c T-cells and B-ceiis. 
response cons.sung of spec.f, 

me pathogenic or^ism from which the .U 6 en was denved. 

w „bbit intestinal brush borders thus promote 
COli RDEC-1 to attach to rabbit intesuna. 

cotonizauonresulung m diarrhea. Ar/Ki p 

... numeric matrix of biocompatible and biodegrada* 
disperedwithm a polymeric mam* 

iTigure 9 and photograph Doing 
1.12 microns in duuneter ir.gui C 
microspheres, i " «"» DL-PI® sbcb 

— * c * fcflM0 
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• here$ were found to contain immunogenic 
(\\ The microspheres were 

and Pcycr's patch CFigure 
both rabbit spleen (Figure^ 30(1 ^ 

3) ft«Us . BBS- « ^ m compsablc 

B ,immu»ing»i>l>Ar/»l>'"«- „ „ icrol .nmi of AF/RI «k 

containtog 50 mioop™ 

.1U«-— )imnuni " nbbiuon,w 

— t^- — ^ J 
^lluUr immune r«p°n* » AF/RI a* 

" ^ """" '„«*.- - — » ~ AF ' R1 ^' ,nSM °'- 

,m : 

" 55ff T rei :;im M ^----- R - tob 

that the rabbits so immunize* 

. ^^^^^ 

with liposomes. Aisouj" 
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1 C. (1) Only a small amount of antigen is required (ugs) when 

2 dispersed within microspheres compared to larger amounts (mgms) when 

3 antigen is used alone for intestinal immunization. 

4 (2) Antigen dispersed within microspheres can be used orally 

5 for intestinal immunization whereas antigen alone used orally even with gastric 

6 acid neutralization requires a large amount of antigen and may not be effective 

7 for intestinal immunization. 

8 (3) Synthetic peptides with and without attached synthetic 

9 adjuvants representing peptide fragments of protein antigens can also be 
dispersed within microspheres for oral-intestinal immunizauon. Free peptides 
would be destroyed by digestive processes at the level of the stomach and 

12 intestine. Any surviving peptide would probably not be taken up by the 

13 intestine and therefore be ineffective for intestinal immunization. 

u (4) Microspheres containing antigen maybe placed into 

15 gelatin-like capsules for oral administration and intestinal release for improved 

16 intestinal immunization. 

1? (5 ) Microspheres promote antigen uptake from the intestine and 

18 the development of cellular immune (T-cell and B-Cell) responses to antigen 

components such as linear peptide fragments of protein antigens. 

(6) The development of intestinal T-cell responses to antigens 
dispersed within microspheres indicate that T-cell immunological memory win 
be established leading to long-lived intestinal immunity. This long-lived 
intestinal immunity fT-cell) is very difficult to establish by previous means of 
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24 intestinal immunization. Failure to establish long-lived intestinal immunity is a 
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W1M — — -» a 11,01 " 

immunological prot*oonrr*y remain. 

jj (ntWta^in.munizaoonofnbbtea^..^ 

p^uonsorlipopoly^^P^ 0 " 5 - 

«D Microspheres containing — " PikS Pr0te '" " 



in infection. 

(3, ond-tatesdna! immunization of humarts agaans, 
roleW o, iS onic^ i nr=c^o S in 5 ei, te w,o,c W . W ^, pilu! 



11 

psotein prepays . ,ipoc»l,saccnanoe prepays 



,4, Microspheres con**,.* aoherettce pi.ua pro* CPA.. 



14 
15 
16 
17 

18 enteric pathogens as 

rota virus and polio virus. 



„m»s , gains, ■ 

(5) onhbMW immunization of humans against other 

aimonella. shigella. camph.ooa«ar. -Kp.us.s-A «ns, 



nf animals and humans for 
(6) Oral-intestinal immunization of ammais 
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■u. hiode«adableco-polytnerhasalong 
E mite biocompatible, biodegraoa,, 

v~ it is the same one used in 

k ^ «« now able » tamunte 

to be taken up by the lniesw 

^ is now ,«* b»u ^ ^ 

( 4)Anti 8 en!*n"» btli ' sp " 

..on indue. P—"-.*^*— ' 

^ immun^on Upios, ft** 

synthetic pepodes, ™ — 

eh as synth^c mutnmy. *—~ " 

.««.•»— .^cb. citato 
,5) The subsequent immune tesponse » 

k i n microns in diameter renum 

within macrophages ana nu» 

; — 
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• -rfhorfv mediated adverse reactions 
( 6) Local or systemic antibody meoui» 

2 beau* " because of their bong 

. Omv the free anugen could become 

, .cached to thecell surface and not free. Only » 

5 ^.« f he surface of mast cells resulting in 

for either local or systemic 

n^ceU release of bioacdve amines necessary 
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g anaphylaxis 
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■.k ^irrosoheres containing anligen leads 
(7) Immunization with microspner 

. w , u ^nses rather than an IgE antibody 
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11 

l2 reexposure to the antigen 



^ - — - — 10 *— *■ " ^ ' 
invention: 

(1) AF/R1 40-55; 

(2) AF/R1 79-94; 

(3) AF/Rl 108-123; 

(4) AF/Rl 

(5) AF/R1 pepscan 16AA; 

(6) CFA/I M3; and 

(7) CFA/1 pepscan 16AA. 
icPepeddes Containing CFA/I Mus Protein 



23 (8) Synthetic 

T <eU Epitopes (Starting Sequence* given) 



24 
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^Asn.De-Tto-Val-Tte-Ala-Ser.Val-Asp-Pio), 

BCm-Ala-Scr-Val-Asp-Pm-Val-ne-Asp-Lru). 

^tAsp-Pto-Val-ne-Asp-lxu-Uu-Gln-Ala-Asp). 

IS^e-Asp-l^-Ltu-Gln-Ala-Asp^ly-Asn-Ala), 

JtKAla-As^ly-Asn-Ala-Uu-Pro-Ser-Ala-Val). 

26(Pro.S«-Al a .Val-Ly S -Uu-Ala-TyT.Scr.PTo). 

72(Uu-Asn-Scr-m-Val-Gln-Met-Pro-nc-Ser), 

78(Mct-PrcIle-Ser-Val-Scr-Trp-Gly-Gly-Gln). 

gTCGln-Val-Uu-Scr-THr-Thr-Ala-Lys-Glu-Phe), 

126 (Ala-Gly-Thr-Ala-Prc,^^^ 
jWly-Asn-Tyr-Scr-dy-Val-Val-Scr-Uu-Val), and mixtures 

thereof. 

(9) Synthetic Peptides Conning CFA/I Pilus Protein M (antibody, 

Eptiopes (Starting Sequence t given) 

3 (Lys-Ana-lle-nir-Val-H>r-Ala-Ser.Val). 

nO/al-Asp-Pro-Val-Ile-Asp-Uu-Lxu-Gln-Ala-Asp). 
22(Gly-Asn-Ala-Uu-Pro-Ser.Ala-Val), 

32(Ala-Tyr.Se,P^^ 

Glu-Ser-Tyr-Arg-Val), 
32(Ala-Tyr-Ser-Pro-Ala-Ser-L y s-n»r-Phe), 

38(Lys-Thr.Phe-Glu-Ser-Tyr-Arg-Val), 

66(P ^ln-Uu-Ur-As ? -Val-Leu-Asn-S C r), 

93(Ala-Ly$-Glu-Phe^lu-Ala-Ala-Ala). 

^(Lys-THr-AU-Gty-TTir-Ala-Pro-T 111 )' 
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Ser) and mixtures thereof. 

w • reotides containing CFA/I pilus protein T-ceDand 
(10) synthetic peptides com*. 

. „ lm .lea-Uu-ata-Al»-AsP). 
UCBJ-Asp-IW-Bjine-Asp-Uulx 

l26(Ala-Gly-Tnr-A>a rrw- 

thereof. 

(antibody) epitopes (Stands Sequence # given) 

CEAfljaaigffl ^T -trll mm m 

4(Asn.n.T1u.V^-AU-S-Va.-A^>. 
^.Ma-SefVal-Aap-^al-Ue-Aap-U.). 

^^e-A^^^- 

lW u,u^Au-A^y-^. 
^.A^y-^^ 5 "-^* 

^Sea-AU-V,.^^^ 
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Scqucncc 



f given) 

3(Ly s- Ana-He- inr 

Clu-SerTyt->"e- v " 1 >' 
3 8 (L» S - TO .P"^- S «- Ty '- M8 ' Val) ' 

Ser), and mixtures thereof. 
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T-cdlaad 



(1^) ^P^-^ CFA/,pilolp,w, ' 



22 (Gl»-Asn-Al»-U»-I^S«-^- V *' 

.i. or Lvs-T!iM't*-I-ys- TM-pl,e " 

Glu-Ser-Tyr-Ars-Va». 

WAl^G.u-Ph.-du-AU-W.-AU). 

^ k u r,iv-Thr-Ala-Pro-Thr), 
124(Lys-Thr-Ala-uiy iw 

16 Ser);and . „ . ^inT-ccll andB^^ody) 



a mini uin H rr" 

^-a^tv-v^-au-^-a^p™). 



21 

Ala-Asp). 



22 
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». ©rrwThr-AU-Gly-Asn-Tyr-Ser), and 
126( Ala-Gly-Thr- Ala-Pro- iw 



thereof. 



_ k« >««e<l in vaccine constructed 
We contemplate that the pepudes can be used 

for systemic administration. 

• atone** cIMi*™*""*""*""™" 1 
„, implied liniiuuon.thepncticeo 

««— »« — -«--<•*-- 

• Ilfim .t^firm" PTHODS 

„ _ PA \ and were shown to be fe«f 
H^ton Research Products (Denver, PA), and 

. u of rectal swabs. Animals were Mkfrf 

current RDEC-1 infection by culture of rectal 
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• ip/RI scrum antibody at the time of 

* C ^ r ^ E. coli RDEC-1 (015** non-typabk) 

^ punfied by an am SDS .polyacrylamide gel 

• ottd as a single band on SDJ» I» ? 
preparation migr*» ^ pure by scanning with 

. nnA y-. shown to be grow* 

„„ of DL-tacude Hid 8'» M "° 

incorpow W="» » * ^ ^ ) ^ (J microm «, s . B«h to 

^Udo* (0.3 mn^O *<°" ^ 

trtKM *. - ^ ^ were u*d f« * 

B ^ , jpjnpes based <» M"!*' 1 '*'' 

yadootheRoan" software ***•«> 

•...nfReseaieb.W" sta '* , '" ,,DW w 

"7-^ — 

— * The selected peptides were j 
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• and were incubated at in 5% COj. In other 

experiments, a * were transferred to 

xto 4 days, 100 microUters ahquou of ceu 

volume. Ate 4 days, cements have 

, . concentrations of anogen range 

animals and groups o by ^^^^ 

ndex (SI) to facile the comparison. SI were ca! 

mdex (Si) to ^ugen M 

-— — -"•"TIT-.— 

, if lymphoid tissues from Ar/iu 

fl P«l To determine it ly" 1 *' . 

. 0 fAF/Rl, *e immunity in a rabbit 

the antigens of at/r*i 
respond in yjlffltothe anug 
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_ i*n was boosted twice by 
• r — * 4F/R1 serum Ig<J 

~Us to all the AF/»" pcp QOCa 

Mi c,«ncap»Uuon of AM" P° 

^ A " . b V RDEC-1- 0— *«-«' 

^n-^sula*! AF/M. > ^ 

^ y ^ ^ " ^ 

. 40-55 and 79-94 (FijVoaM") ' 



WO 98/32427 



PCT/US98/01556 



148 



1 

2 
3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 



one of two rabbits primed with tnicroencapjiilamd AF/Rl (rabbit 135) 

^^^^^^^ 
4M7/79-S6, be. no. to AF/R1 10M23 (Fi,!- andl*). 

. ^ c Af xF/Rl. Studies have shown 
Response of MLN cells to the anngens of 

that cells undergoing btastogenesis in the MLN elso tend to home into mucosal 
«*, bo. experiments raring in * ■vmphocvm »— ""^ 
MLN oelU are difficul. to condoc. and to intent due to non-specific hi* 
ground cpmm me media conooU. On, roadie, have shown ma. mis 
p^em can be avoided b, cohering the ptofiferabve smdies in N-weU 

lW midine as describe, in ~» and methods. This mchod of ceimra 
^empiccdfot^etemaindetofdtcstodies^eMLMceUsofallra*, 

oemonaratod a significant proration k ti» ™ «*- " * F "" •* 
recess of whether me, had been immunised with *— or 
««•• However, on,, me rabbit which bad 

^ micro^psuiatod AF/R1 were able to respond to m. AfWl 
svnme* peptide ««<«e.l>'>- The MLN ceUs of rabbi. .34 „so 
responded to AFVR1 79-94 (,«>.«»». A™ ™» (P<0.«».).- 
^ 4(M7fT9.g6 (P-0.0004); however, none of dm o*«a rabbUs 
„or a MU^ response to rn.se mrre P^des (dam no. mow* 
Response of spleen cells to the antigens of AF/R1 MM. 

f tnlttn cells to AF/R1 were very wrak in all animals testd (ton 

23 responses of spleen cans w ™ 

\ Hnwever in results which paralleled the responses in Mmedlfc 

24 no. shown). However, m tesia r- 
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- .„ af/RI 40-55 in rabbits which had been 
there was a significant response to AF/R1 

i AC/Pt (Fie 20 ). There was no response to 
primed with microencapsulated AF/R1 W ™ f 

^o^AF/Rlsynmeticpeptidesby spleen ceils in eime, group of animaU. 
m weak response of spleen cells to AF/R1 provides further evidence mat 
these animals were naive to AF/Rl before the study began, and indicates that 
» observed responses were not due to non-specific Emulative fac to rs such as 
li polysaccharide. 

We to »e shown « *» " - * *» Pn!Uftn """ 

MM, — — ° f ^ 

microspheres. Ik. *« * ^ 

s*. plained by one or more of the 
piH as a mucosal delivery system may be explained y 

nanisms- (a) Microencapsulation may help to protect the antigen 
following mechanisms, w 

, m ^o. * **- * *. >— • *> 

«,„ concede* of specifically ta. » «> °~ 

^^P^'.P^.^^™^' 0 ^*'"'" 
of *. * — "* * "** " 

Mictoencapsulaison of — * * - 

...„c^ 0, -» — "" it " ta 



WO 98/32427 



PCT/US98/01556 



150 



„u, <MHO molecules, (e) The slow, 
Class D major histocompatibility complex (MHQ 

, . ,4-nftt effect that mimics the 
^trolled-release of antigen may produce a depot effect 
controlled ro«~ ,<% if the antigen of interest 

r bv the follicular dendnuc cell. (0"^ 
^tcntion of antigen by tt nriBen into a particulate form 

* soluble, micro^capsulanon ch^es the an*** F« ^ 

, *n leA B cell response by shifting the 
which appears to assist in producing an IgA B ceu ropy 

^nsetowarcstheTHandtherebynotencouraginga 
cdlular immune response towaro 

dttcaismnatbet.*. $ 

, ta „ special andgenic dun^mto 0* make *=» 
^o.ncceaaaaa.yKav.apcc [lhetaclHial 

from W « " ( 

patch M-c*al- — 
^ %a ~r~rt to sec an even greater 

• * «pcn» of — ««* l ° i ^ < mnaa,a ^ 
difference in the responses 

versus non-encapsulated antigen. 

•^soheres used in these experiments included a size »ge 
The microspheres «w 

• ffl *en ml to 5 micrometer parudes have b« shown 
<w*m l to 12 micrometer*. * nc 

: nil-.-— — ^ 
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—menses by cells from the MLN and spleen may reflect 

— »— " ^ ' by «Hs 
• ■«•■ nf MLN or splenic lymphocytes t>y mu t * 

which have phajocyu^l^ , heMU1 
^^^^^^^ 

responses may"* vnjq and on into the 

_ ... p-v-r's patch to the mxj* «" u 

lym p^ — p^ve^*, 
general circulation before homing to mucosal sstes. 

MLN cells are of snterest tec. 

■ •„ she MLN rend » ««*• 0M0 """^ * 

OT < iKi nvo,ng hJ .*W i£ „ d 
ver, difficult re conduct and u».nrerpre. due. P- 

"^ent^^B,^^^...^— 

.voiding the use of fetal call re , ^ecvresareeasfl, 

MUsto2 a.we„p.ares. W^-.— 

biCW0 ^ ePm ' • ^onre^drepe^deand^-0'P^ 
The proliferative response »«w 

^e^re^ddterat^elevelofthePe^a 
respond » an, of use popod««co 

natch, the MLN. or the spleen. In contrast, Peyer 

. ^encapsulated AF/R1 responded to all the pejdde, 

23 animals that received nucroencapsula 

^nns: Rabbit 134 did not respond to AF/RI 

24 jested with two exceptions. Kanoi 
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, to af/ri 4047/79-86. H* **** for 

„.« is not dor, but it probably is not due to 
non-responses is not a respond to AF/R1 108-123 at 

^bytbe fact that rabbit 13* -s able to tespon 

d ftheMLN ^^-responsesnuybeduetovannglon^of 
the level of the MLN- differences 

hv cells from different lympnwu 

wtai as a probable B cell epitope), we* aesop" 
40*. (the ooe select- - P ^ _ „ 

from an AF/R1 hyperimmune rabbit, in ao 

• m munized with microencapsulated Ar/Rl- 
^ that were .mmunized 

, XF/Rl serum antibodies indicates that the ammo acid seq 
by anU-AF/Rl serum ^ 

C^.^- 

readily bind to anUgen-specificBce *p/m 40-SS 

Laae^.^^^^'''' 

Benof! k,melhod5,*ee«"' OTd » cleaB: ' 

Allhoujh further Suo»« 
,. ..^nferatr«imrn"rie response. * 

acquired to (tefsnatsvsAy show Ihli the probferarinj calls sr* 

observed.. t P„ 14 0.55 V pe«»»«** T ' a 
. cell epitope, and this w of « 



WO 98/32427 



PCT/US98/015S6 



19 
20 

21 



AF/R1 protein may thereby play 



an 
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important role in the overall immune 



and subsequent proton against RDEC-1. 

2 response and subseq of ffllcen ceU, was low m aU animals 

mmoliferadve responses of spleen ecus 

3 Theorem _ ^ of the kinetics of 
testtd . how^, we feel tht this may be amply a matter 

4 C ^erabbiumthissmdyweresacHficedomytwo^ 
ceUularnugra.on.Therab ort timc period n,, not 

- have provided sufficient ome for cells that were p 

■ ,^ as far as me spleen in sufficient numbers. 
MLN blasts to have migrated as far as th sp 

A „ ideal mucosal vaccine preparation would not only 

9 , . Kut it would aho be 

k , firing ani .,n,o.«ul«or 1 diuv3,u*h,c h m ar 

^ v^nc proton o, «, ««— » * 

ror oral vaccine immunogens because inc 
astern for oral vace ^ ^ ^ 

l5 effect is achieved without the need earn 

16 
17 

18 



Z."— "•— " 

synthetic peptide vaccines to the GALT. 

TABLE 10 linear B-Cell Epitopes of CFA/I in Monkeys 



Sequence Individuals 



„ VDPV1DLLQ 
I. 11-21 3 
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2. 93-101 




AKEFEAAA 


2 


3. 124-136 


2 


GPAPT 


4. 66-74 


2 


pqltdvln 


5. 22-29 


2 


GNALPSAV 


6. 32-40 




KTF* 


1 


7. 3M5 


1 




8. 3-11 


1 





•Overlap between epitope 6 and 7 
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TABLE 11 



7 u blocks 


11 aa blocks 






16 


22-25 








30 


34-38 


32-44 


4046 


51-71 


38 


50-53 


86-92 


44 


56-62 


102-108 


57 


64-71 


130-131 


61 


104-108 


135-137 


70 






116 


131-137 







124 
127 
137 



numbers of the first amino acid of the predated T cell 
The sequence numbers oi 

. ^i.«nredictTceU epitopes based oa fte 

. J.*- by evaluating 7 or 11 

^TcD^ ^ of R^an*. Waal.**, IXC). 

Van Albert!^ Walter Reee Army I»» 

TABLE 11 
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Residue 

Numbers £jninft Ac,ds 

M7 UrAUSerValAspProVallleAspUu 

^ PhcGluSerTyrArgValMetnrGlnVal 

. or Thr Vai Gin Met Pro lie Ser 
72-81 Leu Asn Ser Tnr vai 

t orGlv ValVal Ser Uu Val Mel 
134.143 Asn Tyr Ser Giy vai 

^ rtC d a significant proliferative 
■Of the 19 deeepeptides that supported »g 

v.«nl 3 or 4, nine has a senne 
response 2nd contained * serine et either position 2> w ere to the 

, im 3 Some of the most robust responses «re to toe 
spK ^„n,pos,oon3.S 

^ eiW «„e^ — 
sequence of four such decapepudes 

,4;,^ It may intiuate a mucosal rcs^ 
excellent vaccine candidate. It m y 

. «« in the gut.' The incorporauon of AF/RI «» 
susceptipletodigesuonintnegui 

enhanced mucosal cellulanmmBe 

— rrr— — — 

respones to RDEC-1. We na 

— — — ' 

micrespliem (0.62* « 

^^.OOu^/RHonicrosph^on^^H. 
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•< m < one week latter than observed for 1 
, a ,h«n sacrificed, unimniunized rabbits were 

. .~ A p/R 1 but both had specinc sen* 
• v i»9<£d IL-* UP 00 chal'^S* spleen, reyer ™ 

„ „. iroinwiIed 

, ^ «« dianhea and no weight loss, 
• -— ^^^H — - 

— — *— - 1...^ — - 

. ,„ A n ; n the unimmunuea sius 
. muni2£d animals compared to 4/7 >n 

„ „ < 01 level, The RDEC-1 expose 

•„«, RDEC-1 infection and strwgiy 

using the Colony Forming Anug , wlTMrrY sHfflOHGS 

RDEC-1 infection of rabbits cause 

aMpra « iW .^'••*'^ 0 ' aihOTnee • 6flor " 0, ^" 
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^gradaSon. ^ wta0 
the AF/R1 P ilus of ^ 

^ <*« of earrr^g A" „ 

_, Two rabbits vaccinated «ill> AWI» 
,]» challenged. Two ra „,ibod» in bile 

(by ELISA) and anti-AF/Ri containing cells ( ^ 

*** a-»— '«*' 
' ' • , rf( 0 4 + >byin-m»nor*roaida*srarntng«f 

rvloniraitoo of intestinal Auto "as m 
Wstobgicsecoons. 0— 

l Poults- Rabbits given AF/Ri 
totB « flushes. Be*- rf nbWs „ 

ato challenge (mean wcgn -helium tmOrn 

. «f RDEC-1 artachment to the cecal ep 
35) . The mean score of FMC . , Figure 36). ftDEC-l 
-i ,ed 2+ in unvaccinateo aramals (see Ftgu ( 

^ „ c*a, fluids was similar * borh grou P _ 

— — W ACC no, seen in dte la»P^ 

„•«,,— ^uaf^bod,^ 
of ^burunchafleng- -* , ^ ^ 

. « c n over negative controls m 

"^.^.MSw^s.eandp^^^--- 1 
„„„ mucosal surface, but lumena. 
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focused on areas of this 
More recently, applicants ^ com position for the 

TL related to an immunostimula ting roa terial(s) 

LTt ree sustained, V*~^£^*~ encapsulating 
burst-free, s wbich c omp cep t ablc 

over a period- f ro» 1 t & pharmaceutical 

ratio betu een the amount of lact> ^^ctxda-co- 
o within the range of 90 = 10 to 40.60 pped £or ms » rat.os 

10 vivui- . d 0 f uncappea anu material such as an 

n glyco lid., xs a ol.na ^ ^ (b) aotxv. »at« 

H ranging from 100-0 t colony Factor *n 9 

„ immunogenic substance CP ana/or a physi J 

u nepatitis » -rf- antigen (H ^ productlon o£ 

: r rim— gating -^r^ts. r T • 

» sustained. ^ prises 

» period from 1 to 100 * , pharmaceutical* 

^ is a blend of uncapped and ^ SO!h „ „ 

30 gxycolioe) l. to 99. and (b) act! 

» »nging » ^ c0Bptisln9 «»™ ^^siologi^, 

32 immunogenic suesx. (H BsAg) , and/or a pi * 

33 nepatitis B ^2:terZ I elicit the production of 
3, similar antigen „ nonhuBan) . 

35 antibodies in a ma 
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2 . A„ immunostimulafing composition 
^ountof said immunogenic substance 
based on the volume of said bulk matrix. 



160 

according to «e» l herein the 
is within the range of 0.1 to 1.5% 



,. „, nTfeffl 2 wherein the 

• rr^- — 

relative ratio between me w 
of 48:52 to. 52 :A» 

,. „ ,„ 2 wherein the size 
• K«,u,~n 5 to 10 urn in fiameterby 

volume. 

5 ..ccinecomprismganimmuno— g composition of X^^ a 

• ^prising an immunostimulating composition of M 
6 . A vac cine compnstng 

serein said immunogenic substance ts Colony Fac 

• arising an immunostimulating composition of lt« 5 
7 a vaccine comprising an 

• >«« n ce is hepatitis B surface antigen fBsAg). 
wherein said immunogenic substance is hepa 

. M inst bacterial infection comprise 
g Amemodforthevaccinauonagamstbactenai 

human an antibactericidally effective amount oft 
administering to a human, an an 

composition of Item 6. 
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9. A m«hod accortin, to «- 7 whercio *e t—M infection is ou*d b, 
. baotoHa .he* *- *e roup con*** essentia!!, of Slma-dl. UN. 

. sum. m aw '» aiJS - ^ 

au, iOtaia data, smiifc. safctoaaft ttottMLim. »o 
rampYlobactcr- 

10. A method for the vaccination against viral infection comprising 
administering to a human an antivirally effective amount of a composition of 
' Item 7. 

„ . A diagnostic assay for bacterial infections comprising a composition of 

Item 4. 

12 . A method of preparing an immunotherapeutic agent against infections 
^sed by a bacteria comprising the step of immunizing a plasma donor with a 
vaccine according to - Xt-6 such that a hyperimmune globulin is prodded 
which contains antibodies directed against the bacteria. 

13 . A method preparing an immunotherapeutic agent against infections 

by a virus comprising the step of immunizing a plasma donor with a vacdne 
according to It«r 7 such that hyperimmune globulin is produced which 
contains antibodies directed against the hepadds B virus. 
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^^^^^^^^ 

according to .inem l2. 
according to itta^ 3 - 

16 Am ^ ta ..P-— »— — 

' — — -"■—«"-" viro ; 

■ ■ Ministering .0 »d manmal . immunogenic ,-noun, of . 
comprising administering w 

imm unostimulatingcotnposiuonof Item 3. 

i ft wherein the immunostimulating 
17 . a method according to Item 16 wherein ui 

composition is administered orally- 

x .o Item 16 wherein the immunostimulating 
18. a method according to Itemiown 



l4 composidonisadnumsteredparentenlly. 

PART JI 



* sum, the Colony Fac*r Andgen (CFA/H) from enterotoxi^c E 
coji (ETEQ prepared under GMP was successfully incorporated into 
17 ,P v /rPATlIBPM) under GMP andfaundto 

biodegradable polymer microspheres (CFA/H BPM) un 

„enic when administered mtra-duodenally to rabb*. 
be safe and immunogenic wnen ao 



20 CFAAIwasin. 
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.. tredbY dirtct endoscopy into *c duodenum. 
■ hP «s which were administeied by mrecx 

^ • Pevex'spatchc^U responded 

FoUowing vaccination, Pey P* indicating the CFA/n BPM to 

^ Alienee with tr/v»» » 
p^fentiontom^chall jntesnnally- Also, B cells secreting 

• when administered intra-intestmai , 
be immunogenic wnen foUo wing vaccination. 

TFA/n antibodies were found m spleens t 

specific anu CFA/n anu total necropsies of 10 rabbits 

• i c han*es were found following total necrop 
No pathological changes 

, ■* CFA/n BPM. As a potency test, hign 
vaccinated with CF A» admi nistrauon of 

B pM to additional rabbits. The CFA/ 
CFA/11 BPM w content; 2.15% 

^ size distribution; l.w* P re 

. * 01ft acetonitnle; Lb* ""P 1 " 

-zz- — : 

.„ — . — -~ 

INTRODUCTION 

ii rETEC) causes diarrheal disease with 
^rotorigenicE^^^ 
. fi50 000 000 cases anually in developing countries resting 
an estimated 650.000.OW currently that is 

.OOOOOdeamspredominanUyinthe^atncagegtoup, 

no vaccine against ETc*- America. Afnca 

u of Rreat value to the people t» 
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• .Terence to the smaU intestine 

a „d g «(CFA).•n»«■«" , ' CFA5ta, 

Cunteers who were immunized o^lly twice ^yfor4 
Ten human volunteers ^ ^ ^ 

„ t hCFA/n developed a poor anabody response 
weeks with CFA/u u c {26) 

*. n challenged with pathogenic EH*. V 

ph. or .**» p—» <">• volumOT ^ 

slow and conunued release 
. hiodeeradable and permit slow an 
copolymers, are b.odegra ^ 

• u reliant adjuvant acuvity. These po j 

•jr.::- — — 

polymers (29-32) my fa 

^ digestion and targeting them to lympn 
antigen from drgesuo ^ ^EsfiAF*! 

<29-32). McQueen et ai. vw 
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1 & vaccinated rabbit of 



• nfF.cdi(RDEC- l) - Only one 
^UdianhcagcnicstrautofE^ ,„ ^ all con** 

• — — - 

_ w s patches and ordinary IgA Ar 
AF/Rl from Peyer s p**- 

levels were seen. 

theC FA/Il vaccine it was incorporated 
ln order to improve the CF A/i 
7 „ rMP in order to protect U from 

into PLGA microspheres under GMP ,n 

M tared it to the intestinal lymphoid system 
digestion and target Ut orc dinical evaluation and has 

CFA/ „BPM vaccine has undergone pre-cHm 
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MATERIALS AND METHODS 
12 Under Good Laboratory and 

^-^^ M .24C^;816 pr^ng 

G0O d Manufacturing Practices. £^ ^ ^ ^ ^ ^ ^ ^ 

CFA/ „ were cultured in 75-80 CPA agar p a „ 

• nlf The harvest was homogenized at si 
harvested by scraping. The ^ ^ ice bath. The 

••hover head drive unit and cup immersed 

min utes with over heao ^ute*. Tbe 

. #Ae ot a- r than storca ai* w 
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10 



The supernatant saved and tmied 
, . ig 700 xg for 30 minutes. H*supe 
1 centrifuged at 19.70U g ^tes at 4' C, stored at 

45% saturation, sun» " 

* uter amounts. Thcmaiy=» 
, 0»3 ^^^^^ 

sulfuose acid reagent. The final p 

, , h . 6 eneral safety test, 
was sterile and passed the gen ^ ^ ^ ^ ^ 

E^^^^ centrifuged at POO rp* u 4- 

ntacedintoaCentriconSOtubeandcentnfug 

U vaccine were placed ^ ^ ^ ^ 

, . gpr centrifuge equtppw 
n »C(B«*— ** efiUer(aWul ,0-120 

-- "" , 
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mfreeie dryer at vacuum' 
Sublimator 16 freeze ory 



temperature not exceeding 



3?C. 
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£EA ^ ^ , ^ of mSesospheres wot 
^^t&tom* About rot .... 
^ I»«r(Ruter Chemical Co. Inc. Irnnpot. 

c^ry^by^-^** 0 *"'"" 
p^br^eye-piecem—.th ^^doow* 



7 

g determined 



Toni imis Research Corpora )The , 5 „ KV 

•^dectron microscope o^" 15 - 20 KV - 
s .«0 scanning electron ^ 

^aniianjs^^ 

k ,~« dried CFA/U into poly(bcad«o- 
_i «, mcaosu ate the freeae oneu 
use dtoencapsu 

, „.«Medisort> Techologies lmenrauonal, vrsocr y 
gl ,col.de)(Med,so 

1.10 urn sue-Tange 10 ^ 
^phoesmdre ^ 

™ J cetoWdslesoluriorr of the polymer .„■-_„ 
hoes were solidified end recovered by unng lepjKis 
«»*.—. The m^erebetche, we,. ported 



23 wnovemces of solvent. 
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168 .-dissolved in 0.9% 

^cFAm^ he,t5 

>«n*the* neutral^ 7 
^assayed, ^nucro^c dcomparcdt o 

observed 



5 



10 
11 



was recorded and aee, 



ASfil 22 ^ 11 ^ 3 ^ ^TTiic ihen analysed using g* 



16 



12 , ta 1 ml DMF then ana>y* 

h.«* were dissolved in 1 m sumd ardsof eiiher 

microspheres ^ w cxterna l sun 

orography and coning ^ ^ ^ 

of heptane diluted m DMF v» 
ac etonnleorhep cigW . 
^results are expressed as pe 

, One.undred.g.ofCFA/UrnicrospM* 
a**^ sterile ^ne ^ poured into 2 « V 

pUtesdnucach). AUcoom ^ ^ ^ 

^ at 3TCand express* 

Herts is in 0.25 ml ^ bjitto 
microspheres is* ^ e ^ with chloramphenicol. 

■ ~ m zzz>™ — — 

infusion agar w«n 
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„ pre «d » — «*°- TOrty „, m sample, in 

, i« l ml corneal upright microccn 
triplicate were placed in im mcrizcd in a water 

»c , B M14 The tubes were capped ana «f 
1 ml of PBS at pH 7.4. wcre withdrawn 

with constant agitaoon. Tftesw-F 
bath maintamed flg ^ ^ ttbes 

, a « 15 and 22 hour time intervals 

for5mi nu B s«* e m«,mumsp«> CFA/ „ p™*. an*,* 

using the mtcroBCAtne 

^a***" • ^nsinutesinM — * 

ded by sonicauon for 3 rninu* 

miOT! p te =s ««e suspe MnBinin8 o 5% polyMtoe w 

vaccine — — " ^ " , in „ ^ o t 2 — « * 

for any signs of toxicity. 
M^rr^re observed daly for „, MNev »ja»i 

EjB!lB ' -.nuned at the Nation* Ufa* 

. M»«d from dosed colony ma.naned.ttn 

mm not colonized by ILJaU** 
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• «t with CFA/fl microsphere vacanc at 25 ug p 
^immunized with CF ^ wcre obtained from all animals 

• « musculariy on day 0. Sera w« 
different sates mtra-muscuiany ^ ^ tested by 

d days 7 and 

before immunization on day o an 

, r ,„rihodies to CFA/H antigen and indmo 
ELISA for IgG antibodies to rf dthcr 

, Ar*\ ELISA plates were coated with Jug/ 
proteins CS3 and CS1. BUS P d incubated with 150 

r« or CS1 protem (150 ul/we»; 
CFA ,„ a^n, CS3 « ^ s> ^ ^ m 

— " ' out wi „ PBS - .00 — - «- — 
Wi * "* ^ " * . . otaB was # . !». «— •* 

, , ram 00 The platts « ere >«»»"«" 
„r The se ra were washed out with PBS ah 

* «ntPd poat ana- rabbit lgo 
peroxidase-conjugatedgoat ^ ^ 

nOOul/wdl). The plates were mcubated for 
diluuon (100 ul/weH) ^ ^ ^ 

•,hA C oeroxidase conjugate. The conjug 
temperature with the pero aBTS substrate solution 

•,upbS and lOOul/wellofanABTSsuos 

00 ll * BUS. — ^ MRa0>1 " 
plates were read using the t" 

u „ t ml of PBS containing 0.5* roiy 

Lhe»we re ^^» 01 ^ BFWeM 
sonication. The microspheres were 
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laboratories, Fort Dodge, 1A) anfl J j.oj-a-, 
„ „ fl, endoscope w* advanced toady under dare. 
Coreoration, Shnanee, KS). l"ee» a- 

^ «i,„d wills a 50 ml bolus of iron air 

virion m » t ***l*~- M * W * 

ad and coll suspension obtained by tearing and «t*- 
Patchs were removed and con s»>k» 

-n,. cells were placed in 2 ml of rnedm at 
w i,h. 20 guage needle and syn«g«. The cells we 

l. .it nf a 24 well plate. These 
aconcen,r,aono t 2.5,.0-oe,.s/n,lforeacn«e.lof»24 P 

challenged separ»e>y * and .He CFA/H antrgen ardose, o. 
cells were challengeo scya» 

a a « in uiplreare wells. The plates were tncubated a. >T C 
500 50 and 5 ng/ml in inpuw 

• , u:i. <tiU inside the weSsand 
^^Ca-Ondaye^eceiiswerenr^wnriesunrns, 

fcmd i„ M encis.f4weUsina96wenfla.bouom 
100 ul were transferred who « 

, te Ton. dsechallenge-enohnndgendosesepre^byS 

»C,inU,e2«weiipUttis«>»"P«'»' ed,, » ,2W 

_ .nd, weU is pulsed wi* JOui «» 

iter the cella have been TOSfenea, eac 

— — «— ^"tll 

23 ^o conn, pea *~ (*P»» * - •* — - ^ 
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17 2 tressed as mean Kcpm ± SD 

x t-u- results arc cxprcsscu ^ 

hb ts on day 14 following mtra-duooeiuu 
from immunized tawnis 

j-d in 96 well round bottom 

CFA/H microsphere vaccine. Thece lfVcells /wcU and incubated 

a final concentration of 6 * 10" « 
mic rocuUureplateatan 96 wcU flat bottom 

d 5 days at 37* C v/iih 5 cuj- 7 
for 0, 1, 2, 3, 4 and y overnight 
, mates were coated with 3 ug/ml of CFA/U 

mi crcculture plates ^ ^ ^ ^ 

, .,„ pus with 0.05% Polysorbateoor. u 

were gently flush* ^ 
<4in 0 well in the anugen coated, *° 

^ Plates were tncubatea . fagaiB * w 
...... 0 f the plates with PK>- u - 

■ . , 5a r could harden. *" 6 
4. C overnight so the agar co 
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^ gul *- — — - " d ^ ~ 

w v immersion in 10% neutral 

i , nmc^ssed for light microscopy and 
buffered formalin. Tissues were rouunely processed 

vmn thick sections were stained with 
embedded in paraffin. F.ve m.cron thick sec 

hematoxylin and eosin. 



RESULTS 

mK *r freBencv diameter is 4i uo. 
„ (.M^pres^ in ».-n« avenge nu^ftnenc, 

The average volume frequency diameter « 4.6 um. Tnepercen 

18 ™ ^ . ^ „ e percent volume less thai*. 

of 5-10 urn ts 63% and tne pow 

19 between diameters w -> 

on diameter is 88*. 

21 

22 
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^ of - - — ' - ^ -* ° f ^ 

lowing: K«Ag.U 6 * ± 0,03,;^, U».± O.sTS^Ag. 
ia2%± 0..3S D; »dK«5A.,0.9«» ± 0, M S D .-n— 

■ - i, 116*+ 0.15 SD. The protein load of the CFA/n 

avenge P"""" 

. ,. r..i vial Is the following: Lot L74F2, 
microsphere vaccine ir> she final Hose vial 

±o.nsD. 

^^^^^ ^ CTA/0 microsphere vaccine O- 74F7, 
2 154% using triplicate samples. 

«W CFA/H microsphere halches are Che following: K67Ag. <».■»; 
K62A ,<0,*.K«A,<O,*^K«A 8 ,<0..*.Th.ace ra «e 

residual of the CFA/I1 microsphere vaccine in the final dose vial is the 

, „, L74F2 0 07 + 0.05*. Hie heptane residual of the 4 
following: Lot L74M, — 

UMM CFA/H microsphere hatches arc Che IM^ 

hepa » ^ snhscuenr dr*ng. - *eP- o, *e CFA/H 

vacctaetaIte «na.dos.v i alUO K fo. to w,g: U.L74F2. ..6 ± 0.». 

lijam ^ OnehundredmilfigrenrsOsinglodosOofCam 

... L74R) to Ore final dose vial was suspended..! 
miaospherevKcrneCLrx^ei-a)™ 

. _ tft a hiood agar culture plate x i 

23 i of sterile saline and 1 ml poured onto a blood ag 

.. a erew after 48 hours of culture and 21 were .dentfW* 

24 Twenty two colonies grew « 
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rnnsidercd w be nonpathogenic to humans. An aooi 
bacteria are conaoerco iu «~ 

• L74F2) were suspended tn 2 ml of 

m «ns of CFA/H microsphere vaccine (Lot L74*- ) 
mgn,SOf , different fungal culture agars 

sterile saline and 0.25 ml poured onto four different fung 

v Three fungal colonies grew and each was, defied 
andculteredforSweeks. Three funga. 
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^^^Tof PBS P H 7.4 at 3T C for 0. I, 3. 6. 8, 15 and 
were incubated each in 1 ml of PBS, p« 

rr-L-— p— " - " 

^a-i.^ A.n.v«U«of8*ofCFA 
g , .„ at 22 hours. 

, 70* at 8 hours then a slower release to 25% 

~z~> — ■ — r~: 

„,h e final dose vials were suspended in 3.1 mis 
rFA/U microsphere vaccine in the final cow 

■ • f n 85 N saline prepared for injection plus 

— r.rt~~ — - 
^r. — 

administered by gastric lavage 3.0 mis. 

^of.eseanin.sdispuyedanysignsofto^ror^^ 

vacccine therefore passed the jpxal 
of 43 grams. The CFA/n microsphere vaccan 
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lib 

SsM U s£ LAa fi ***B~ Two x*. - - - 

^ ^ — - » - - »— 01 CTA/D 

, -,i samples were obtained before 
vetoed*. L74R) in *M S" 18 "" 

. The t»g antibody titers to CFA/n 
and 7 and 14 days following immunization. T* WO 

• u PUSA and the results seen in 
CSI and CS3 protein were determined using HJSA an 

,« 9 « exnressed as mean antibody titers against the 
(Figure 32). The results are expressed 

• < 0 7 and 14 days. High antibody titers greater than 1000 
different antigens at 0, 7 ana i« »*y 

^ rsi and CS3 protein which rose to greater than 
were seen at 7 days to both CSI and CS3 p 

„ u The individuals titers to CFA/n are seen in (Figure 33). 
10,000 by day 14. The lnoivmu^ 

, . „f i noo bv day 7 rising to 3,000 by 
Rab bit 109 developed an anubody uter of 1.000 by y 
dayl4 . Rabbi tl08nadalog hig ber rise at day 7 and 2 log higher rise , day 
14 being3xl(ratday7goin g tolxlOatdayl4. 

WC re immunized ** CFA/ " miCr ° SPhCr " M d " 

• .h„ ma n dose equivalent) or 50 ug of protein on days 0 and 7 
25 ug of protein (human cose cqu. 

a* u The Pever's patch lymphocytes were 
and then sacrificed on day 14. The Peyer P 

w The results we expfww^ w> Kcpm agiinst antijen iase* Non=*we» 

in any of the five rabbits. All rabbits responded 
BSA or media control ts seen in any oi 

, , m i- , dose dependent manner to the CFA/IL 
by lymphocyte transformation in a aose cp« 

.e^viOX's the media control ant highly 
The highest dose responses were 3 10X s tne 

, renvoi The results of the 5 rabbits recming 
significant wid, a p value of <0-002. THe 
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. ~- Rabbit #80 gave no 

*, ,o* ** immuntauon «. — 3S) - ** 

^I^ex'. patch cell POP^^*'"'" 0 ' 

^p^noetnp""*^ 

nu a mitoeenic stimulation eitner- " UAUU16 
-cn^nd were to ConconavaUin A mitogeiu 

^ >h the high CFA/H dose response being 2- 

a ~hbits gave positive responses with the high ur 
4 rabbits gave pu Again no 

ioonse were seen to BSA compared to the media con 1 

7 , o /-pile secreting specific anti 

,hpn EL1SPOT forming B-Celis secreu & 
olaC ed into microcutture then ELlb^ 

P , n , 2 3 4 and 5. The results are seen 

CFA/H antibody determined at days 0,1. 2. 3. 

^ne,e were seen in all 5 rabbw on days 
i.nr^davs Positive responses were seen 
rt»U aaainst culture oays. f 

^s occurred on day 3 for rabbits 65 and 66; 
2 . 5 D ays of maximum responses occurreo 

A dav 5 for rabbits 83 and 86. The responses** 
dav 4 for rabbit 85; amd day 5 tor ra 

y u .k- i ? cells seen ouaudays 

7 115 umes higher than the 1-2 ecus w J 
ui-hlv significant being 7-113 u" 1 & 

rj— -»-— ■ 

+ 1SD for all days of culture. 
_ Tw o rffl v en »i a o'*'»»« iOS " ,OUP( ' ,3 ^ * 
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j The three rabbits in an 

2 spleens. 
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untreated control group had histologically normal 



Reactive ! 



hype,,** of n>e*n»ic W» «*™ i *' Bi 

foui cu* (& «u o — » — * ,wh ^ " 

va ccina,cd - of the untreated control ^ — — 

found in one or more rabbits of all 



3 
4 
5 
6 
7 

8 limits, incidental or background lesions 

9 • .nree group .ere acute minimal to mild pnuemonia and foreign body 

^granulomas of the cecal gut associated lymphoid tissue. 

Biasusaifln 

u 

12 
13 



McQueen => 31 <M)haa found .ha. .he AMI — °< ** **** 
j^^^ (RDEC-1) h-F— ^ nble mim!PhK ° "* 
^ as a snfe and effeeuve otal ^ -loo in the * *— 

m ede, The A™ - * * ^"^'^ 

P.»er' S patch cells MM from »W I— — * 
„» AF/R1 in ml-ph- -P-" - rn * ta * W 

indication as 10 the intniunogenicity of £i_£oli piU contained within tha 

2i polymer microspheres. 

m developing an effecdve oral vaccine against enterotox.gen,^ 

i serine was found to be ineffective. ThcCFA/H 
CFA/n pili given as an oral vaccine was 
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CFA/n was found to W— ** — " ** *~ 

totK6Mll> pn-udn, inteshna. — » «•* ^ 

Hie CFAfU vaccine has now been incorporated into poly(D,L Jactide- 

OTl ^oe) microspheres — 0~d — — »— - - 

surfaceo an, widrou, po«. * major* <«*> » — «• - * 
^ «• sue — has - »— 

immunta oo,^,T,.P^ncon l en lt < 1 n Sl .ne«,e 1 o S e„ 1 » 

was - t ca, or - — — • °"< — - Ch °"° 
^ „.«* was .a co,e M of *e AM. microspheres which ™ 

^ „ p fron, the intes-ine. • — — ~" * " 
15 loss of protein. 

. • Thi< is compared to the occupational 

would be 1.7 mgm per vacane dose. Tha ,a eomparao 

— aiiowabie capture of ,SO0 a** min. Wore. thct^ 

— .» -he CFA/U ndooap^e vacate appeaas » be a a* «. 

TOL0 U 570 «*« W - «— T *"** * ^ 

contained with the CFA/D microsphere vaecine appears to be at a safctoA 
B nie CFA/n vaccine was produced under ate* • How^-he 

J4 p ^of i nco V >rado,o fft ede altt dCFAm«ecin« i »»*cPO'*- 
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The andbrf, ***** —> *— 4 " ** " " 

U a dear indicadon M B-cdis bav. been l-M ^ 
^ ^ B~»a immunised in the - B^s itnmunia* . » 

lCT e 1 „,d,ePey«- S ^^--^ ,hroa|h,he — '» 

^ andbcd, U deKe*. sugges. dther mnnutadon is required of ft. » 

v -~**.«r initially and lost with time in 
cells or that down regulation may be present initially an 

culture, 

Funhe, evide.ee of immunize by the CFAffl microsphete «h 
given intro-duodenual., is demented by the iytnphauc hyperplasia in *e 
spieen seen ,0 a greater extend in the rabbits receiving Ok .ower dose 5 ,5 
spared to 2/5 of >he rabbte reviving the higher 50 ug protein dose. On Ae 
other hand, greater T«n dependent area iyntphoytic hypenpiasia in 
^tenc iymph node, were seen in rabbi, receiving -he higher 50 ug dose, 
M compared to 2/5. These changes are most H, due ,o the vaccine to 
ft*, changes were no, seen in three unbared con.ro. rabbits. A.so » 
ahnorota, padroiogioal changes attributable ro UK vaccine wero seon. 

U. CFA/U BPM vaccine baa undergone pro-Ointal evaloadon and has 
^ W safe nnd imntonogen*. Thh vaccine i, read, for clinic* .« I 

afer, testing following FDA's WD approval. 

PAKT.-m 

to sun, ahnn fa***-, vaccination regitnen and control** 
odiver, b, nticroeneapsulautn. wero srodied . deamin. wba. entering 
•taM » provide a proacove immune rosponse . bepadds B sorted 
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3 Sharp and Dohme) was 3.8 ng when 

4 was 130 ng when one immunizing dose was 

5 revealed that HBsAg 
remains 



1 ln ™" w . .,>, rfH aovajBwccine(Mcrdr. 

utd. Antigen "to* ""dies 

6 wM-iaaB- , 0 eve, 2000 nsford.il, 
regimen of aqueous HBsAg was 180 ng, a opposed 

7 , .r^nne for a regimen thai employed 
in jecdons of low doses for 90 days and 2.0 ng for 

a , M decreased geomeonoallyal 3 day in.erva.so.er 90 

initially high doses that decreased s 

days The ED» was 220 ng for a single dose regimen of HBsAg 

' XJphagoo^— - — — " 7 

■ ■ ofmi cro«n=apsular«limm.nog«nscanach mtor 

rlral single injeonon of mrcroeneap F „ H BsA, the 

■ ,„ those achieved with multiple dose regrmens. For HBsAg the 

effects i n vivQ to those acnicv^ 

, , aooC arstobe3puls,sofparticulateimmunogens t hatc ai 
effect to be achieved appears to dc v 

be scavenged by phagocytes. 

nsjTRODUCTlON 

, 0 f inactivated vaccines lies in their inabiit, » 



A major disadvantage. 

• nitv Due to rapid eUmination from the body, mult* 
confer lasting immunity. Due to rap , 

are usually quired for continued protection" Alum 
doses and boosters are usually req „ nt , rimand 

fc . • . their effects by mechanisms of antigen presentation 
adjuvants, achieving their ettens j 
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^ antigen - best - — «*■ » * — 

of ^ i^cdva^ «ccto« toeiudto. — ' -"■«• - 

„ , . — «-«arations are deficient in several 
hepatitis"-. Though «*>. alum pfP»»» M ~ 

^ to , continue. <* «— — ^ ^ " 

muWpl e *<*. *. over a porfrf of — months - >~ «" 

aij0 van O • *» - *» -* - 

3t after thev have served their function, 
u a nidus to scar tissue fomauon" tons aft" «*> 

PromOT d. ntuiupie intmunizadon seheouies are unnccnptaM. denng 
mas! We rnobiiiaadon and depioynten, of troops. Changing giobal disease 
p » ttro s and decent of new ^ warfare agents by enemy ^ 
re , uire fleaibi.it, i» dte number and sypes of vaceine andgen admins . 
«+n departing for combat. An, immunise schedui. rcuirtog 
teflon durtng engagement in non-»near combat wouid compromised 
M and puce en onreasonabie burden on our henith car. de,i», 

system. 

The main objective of «. stud, w* therefor., . d^eiop a 
^ conuoUed-reienae adjuvant system enpahte of * 
..d f„ ntuidarep vaccnadon ach^uie, This —on „,**-.: 
m detemnne to . «M hefnoda Bvueto.re.ensn™. 
ctanwiflte for stogie-step totmunimdon, (2) W«- 

^ ,» chnmc^aoe. M » — • 

rf^WOWl* b^ida B surface anti|en 

^ and ,3, conduct . ia^ * «P*» * — — <* 
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4 militarily significant diseases 0 . 
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MATERIALS AND METHODS 
Vaccine potency assay. Due to its availability, compatibility with cage 
^ and potent application to the sutdy of hepatius B vaccine", the 
fe.aleWalte, Reed aCR)st^n mouse was used. A hepatitis B vaccine 
potency assay for comparing the sU-month immunization schedule cunently in 
use «. .ith that of a single-step immunization by sustained antigen release was 
established according to the following protocol: Specimens for baseline 
antibody titers were collected from twenty mice by exsanguination. 
^mediately prior to exsanguination, all mice employed in this and other 
exsanguination procedures in these studies were anestheuzed with a 0.1 ml 

- ^ c rtf n mice were then immunized according to a 
injection of V-Pento. Oroupa of 12 mine were 

consist of eiiher 0.25 * 0.025 « 2-5 «. 0.25 « 2.5 VU « 
0 25 P6 Hepravax B vaccine (HBV, adminisrered in 50 microiirer 

„oos,y (S.O - *• « «* °' *° ^ " 4 " 0r,1,e 

mood, of tbe proroco.. Mribody respond . » vaccine were 
MM im— before *e rhird injecdoa and approainrarely o««*, 
^UreWrdinj^o, Sr-cimena for anttoo, deur-radon were ^ 

by «^*— of — — — *" -* *"* " ~" 
*« wid. 4e baaeUne aunple. b, ta Abbox Aoaab ndiorrnrnuno^. 

^err^ofR-dandMoe^. Tbeae dau «. • MM 
. — «dn« po-cy « ctfbraed • de*« differ b«w« 



jj H ep»»Ba»dod«fonna of bepaddab vaccine. 
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^ fro™ *— * ^ ™ —" * * ™ 

2 cc pe, « of I*" — ta - " " " *~ 

0 u™ew AO-is, mm appann, eon*™.. » H - — • * 

. _ n __ r ^ assayed periodically over several 
collected by a Gilford fraction collector, was assay 

. _ on „_ ftn , Beckman model 25 double 
weeks for prorata by UV abs«p«o" at 280 "» « ' *" m 

^ ^p^. - * HBsAg by » Abbo. Ausrta n 

JM ™ Accuracy of the HBsAg standards were verrfied by 
Merk, Sharp, and Dohme. Accurauj 

ji, IIV absoraance at 215 nm and 225 nm". 
Biuret protein deutrm.nat.on and by UV aosoto 

Sonspcciftc anugen rerenrion on tae Acrcdisc fflter was assessed by nreasarb* 
^n. recover of a known ,uan,U, of HBsA, Spontaneous degraded*, of 

protein detected in the effluent. 

M oidons .orpin,- in Ore nriesoencapsuUdon process. Conditions ». 
^ .yopuiueadoo wi™ —ion in d,d»ed — . cye-obeaar^ 
^ CdoHde. chioroton, nredry. aicoho,. — 
^ ^ - bepune; inadirfo. wHBe .yophiuxed; and, capos-., 
^■ennp^ S»piea eaposed » «p* — — « 
^ — — <" * - » 1Va "' «'"—*'—* 
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of each with the Abbot Ausria n procedure and comparing the plots of counts 
2 per minute venes dilution. 

^ nf inr rff- " fflf nn ^ 

^ rogimen, simuUdng padero. of free HBsAg release that couid be 
^ by mieroeneapsularion srere counted wid, three monthly dure 

. . . . Trt do <o 24 ICR mice were 
regimen of Hepuvax B for immunmng mice. To do so, 

« 9n rf vaccinated as indicated below. Seven mice from each 
divided into groups and vaccinaieu « 

subgroup were essansuinated a, me end of me second and dure months of me 
experiment. The sere were repaid and assayed fo, specific andbod, 
response to HBsAg by Abbot Ausab procedure. 

„V regimen at 14 mice/treatment receiving 3 s.c. injecnonsof 250. 
25 2 5 or 0.25 ng doses of HBV a month apart. 

HBsAg regimen a: .4 mice/treatment receiving 3 s.c. injections of 
250 25 2.5 or 0.25 ng doses of aqueous HBsAg a month apan. 

HBsAg regimen b: 14 mice/treatment receiving total doses of 750, 75. 
7 5 or 0.75 eg of aqueous HBsAg over 3 months b, ,c. injecuons of «, »g 

« 3 day to* «tee " *« «? » iS *' '"^ 

u «k ;„ v\c 1 minus the fraction for the 

is the fraction indicated on the graph m Fig. 1 mm 

19 previous injection. 

HBsAg regimen o: 14 mlce/treamsem receiving daily ..c injecto of 

g 33 . 0.g33. 0.0g33 or 0.00B3 ng of aqueous HBsAg for 3 months. 

, n nrtl-ie"-^ Microe.cap.uh.ed immure 

23 . fcbricaad b, Southen, Rereareh MM. BWngham. AL. DLHS 

polymers were syntheriaed from the cyclic diestert, DL laedde and gtyrfde. 
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10/ - 

by „** a rinj-openinj - " — ^ " 

• in «l bv nuclear magnetic resonance 
mole ration of the product was determined by 

, M„n of HBsAg in DL:PLG polymer was achieved by 
spectroscopy. Encapsulation of HBsAg in 

tetth by - **. - — ~* — 4 ~' *~ 

„d tnen M ^ * M in a vacuum — « « "~ 

:urc. 

i ^ jtoii2tf ^^ ,„«,,,„ „f encapsulated 

.as astessed >y the an*en » - »— — — * 

- — from suspen!i0 " ! °' *~ 

„„e*apsu.ated CCT * 8 < ' Ute COn0ini " S ' ^ ° f 

m „^ oe pute vaccine a»t*en in , * - — - V 
wi , h *«* Sa m p>« - eoiiected a, wee,, intend » M. * 
**** sediment* - — ° f *< — * — 

„ ^aee.ereaasa^iforHBeAjbya.eAbbottAuaiall 
saline and supemates wese » j 

^cafh,**. Antigen destmcssen due 10 the eneapsulation jmct&ne 
«. snceduared b, a eontpaaiso. between the -I- *- - 
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B£a ° 6 ^eHBsAgloadwilhtaWtoSO 

f nieeuon a predefined weigh, of microcapruta or 
injecuon. On.hedayof.njecuon,apre° 

cellulose and * 

■ lh e rnicrccaprule-loeded "** 
drawn into the microcapsule 

w „c vaccina lei WW below: 

0roup 2: .4 —ecei^ .000,250, .5 0,2.5 e 8 

a , uewB H B! A t wi*Bo«n«S«n,mA.bu™(BSA). 

Group 3: 7 roiee raving .600 n, H- 

(HBsAgl plus 0.25 ng HBV ana 
aWogHBsAgpta 0.25 »t HBV. 

ne HBsAg plus 2.5 n 8 HBV 81,0 1 
Group 4: 7 mice weaving 1600 ng hbsas P 

• •„„ ,60 16 1.6 or 0.16 ng HBsAg plus 2.5 ng HBV. 
23 mice/treatment receiving 160, lo. 
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Group 5.: 7 mi* reiving 1600 ng HBsAg pte 25 ng HBV ui 14 
.W— ^g AKU« 0.16 ng HBsAg ph» 25 ng NBV. 

• • -><nn n> HBsAe and 14 mice-treatment 
Group 6: 7 mice receiving 2500 ng HBSAg a«u 

^ving 250, 25. 2.5 « 0.25 ng HBsAg. MH- *»• — - 

ittj-ttotts, «. mic were *» - " cc inject*, of V- 

Pooro M d exang-aoaKd. «ood «M- «* — - - *■ ™ 
!epinled „, eoomfugatton. The «» - V* ** " lib «" » 

HBsAg by *c Abbott Auab procedure. 

RESULTS 

H£2a} ^^ As can be seen from Table 4, the total 

dose of vaccine which produced seroconversion in 50% of 
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TABLE 1.2 Potency of Hepuvix B vaccine in ICR mice. 



ED 



No. ^ Heptavax B per Injection 

lnj . 250 25 2.5 .25 .025 .0025 .00025 ng 



50 



2 5/5 4/4 3/6 2/6 0/5 1/4 0/4 1.7 

3 6/6 6/6 4/6 1/6 0/6 1/6 1/6 2.0 



- Number positive seroconversions per number vaccinated. 
m vaccinated mice ON for HBV was approximately 2 ng. whether* 
vaccine was given in 2 or 3 injections. 
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, unv HBsAg release from the 20 

Injdggjaiiil i, rrHr niif ftffln 

, detected in any of the 21 fractions of saline collected 
ug of Heptavax was not detected many ^ 

. „ ..iftasc study was back-washed 
„g,ml. H- Acrrfisc filter used in the anogen release 

,«li„e Quantitation of the HBsAg present within this 
with 10 mis normal saline, yuanua 

„..m «nect to obtain if there had been 
. to, is the concentration which on. would expect 

adsorbs onus or passeo through *■<««. 
which 

,„d^e resulted in a »ul loss of detectable 
Wophilizing HBsAg tn normal saline res 

I—-** — — 

^IntheoHgura. sample. 
„ temperature revealed thai HBsAg may be heated 10 50*e for up to one keor 

^.^lelossora.^.-^— 
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lyophilized antigen to organic solvents indicated thai iso-cane and heaane had 

effects . «». «•»««» W» *-»"** ~ ^ 
3 upOTe apos OI .«..iti-n^, ta echioad=.cn ! o ro rom.c»c.oh. U n«, W 

s^hy. alcohol. Mode*, antigen loss .centred in the presence of acetone, 
3 and hepane. As a result of these audies, heaane was chosen as *e 

6 solvent for microencapsulation. 

8 The resohs (Tabled indicated ft. immunogen formation (i.e.. die ahun 

9 adjuvant of Heptavaa B) had far more 
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TABLE 13 Effect of immunogen formulation and vaccination 
regimen on potency for immunizing ICR mice. 

Immunogen ng Total Dose HBsAg ED* 

Formulation Regiment 750 75 7.5 .75 ng 



Heptavax B a 


7/7- 


6/6 


5/7 


1/7 


3.8 


Aqu. HBsAg a 


4/6 


3/7 


0/7 


0/6 


180 


Aqu. HBsAg b 


6/7 


0/7 


1/7 


0/7 


240 


Aqu. HBsAg c 


1/7 


0/7 


0/7 


0/7 


>2000 



- Number positive seroconversions per number vaccinated. 

a 3 injections of 1/3 total dose a month apart. 

b Injections administered every three days for 90 days in 

decreasing dosages according to a logarithmic progression, 
c Injections of 1/90 total dose daily for 90 days. 



effect on potency 



than did the vaccination regimen, and that pulsing with large 



doses of immunogen was more 



effective than continuous administration of 



small doses. 

HBiAg alas f ""1 H n migasaailla. The microcapsules 
employed in this study were designed to disintegrate within three weeks after 
hydration. It is evident from the release curve (Fig ;l 6) that they performedas 
designed, releasing approximately 17% of their total load in an initial pulse 
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and approximately 7% of the remaining 
weeks. 



available HBsAg over the first three 



immnniTinr ir R mice 



..■JU T, ir «^ a io n r an d in camMflU with Hctqvm B 

BBto The results fTable 1 9 indicate that the microencapsulated HBsAg had 
approximately the same immunogenic^ as did the Heptavax B. Neither' 
im munogens were sufficiently potent to effect with a singly injection 
reconversion rate, similar to those achieved after thre* injections of 
Heptavax B fTable l*. Only the immunogen 
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apjulaied HBsAg by single injection SC. when 



TABLE U Potencies of Hepuva* B wd microeoc 
administered Hone and in combination to i««uni« ICR mice. 



r- . Variable Dose Var. Dose Tot. Dose 

Var. Dose ng Const, ng varum* w 

^ mH8tAt yoo 250 25 2.5 .25 ED» ng ED, ng 
Immunogen Dose m HBsAg «w ~ 



Heptavax B 0 13/14- S/14 4/14 0/13 
HeptavaaB 0.16 U/13 4/14 1/14 



Heptavax B 1* 

Heptavax B 16 

Heptavax B 160 

Heptavax B 1600 



10/13 1/14 0/13. 
3/14 1/H 1/14 
3/12 2/U 1/12 
7/7 7/7 7/7 



130 130 
1.7 l-l 

100 ioo 

>470 >*90 

>370 >530 

<0.t 1600 



KGe. HBsAg 0 3/6 6/15 HO *» ™ *» ™ 



• Number positive 



m reconversions per 



number vaccinated. 
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.,..,„„ mHGsAe provided this level of 
combination of Heptavax B with 0.16 ng mHGsAg p 

. th* n 16 ne dose of mHGsAg is 
seroconversion. At the ED* endpoint, the 0.16 ng 

cj-jujv a small amount of Heptavax 
approxinutd, 10* of the to«l 00*. Safari,, 

B ^ » ***** * ■— «-* °' *■ -~ raPS " ,attd 

~* <- « "* ~" iC ^ *" 

^ MM. — P— « CMCO " nfi0nS - 

DISCUSSION 

^ poKnual — * - ** ** " " 

■ . r~^< that have quite difference release 
programmed during fabricat.cn mto forms that have q 

• , a „H«teadv release, multiple bursts of antigen over a 
profiles, including slow and steady reieas 

^ of UnK. or — of — . to'- — — - 

^ for achieve » dta of a -dp.. W— re 8 i-ncn * 
ne of *. — «■ **— *» Sai " ing " 

rt.*^-!— ^^ CTrc,£I!ea ° te 
^ atom fin.., -ouna *e aof.cn on K sorto. ««. A. 
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^ „ funcbons as an *~ by benrtn, * — « - — 
upo „ fc surface. U pmvioeo . ^ —» °' - " ^ 

^ „, », -* * « — " -" , " * 

of orgaing the antigen to the immune system. 

,„ oroer for mierosapso.es to be efneaciooa as a vaccine 
a means of incor^on. me proposes common ,o a>um +nm 

as „ wi* me ,00 micron microbes use. in these scopes. 

reg i„c„ b or regimen c (Tabie.J. where moUip.0 injections of eo» 

u probab.y one ,0 me fact that the microcspsu.es re,ea* approve,, ,0, 
of their andgeniclosdimmrfiately^rinjecuon. 

Microcapsoles with extenoe. patterns mno ,0 he .asge o .0 
microM in dUmetcr, an. thus fai. » be «am>y phag^,^. ■» 
lare „ microcapso.es with prdong- anh'gen rCease cha^risuc, to * 
0* antigen «— » — «~ *» — ~" 

be „ a form which targe* * — — " «** *° 
23 ^sysmm.^n.gh.b.^ovefy^eobymic^^of 
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^•clusters of smaller (< 10 

—«*«*— 

. . ind end id under 8° "C 4 •P waM0 

.uMfotelfcitinfPrtnm, respond.! 
|HWHM d ".occur 
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- ■ 19W H«w.fron.*'^ ,M,iKte0tA " erB " d 

. i Hv« 27:493-497. 
19 endpoinls.An.er. J. Hyg.^ 
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Anal. Biochem. 72:248-254. 

■ *j M « biodegradable earner 

, v >v TM et al. 1983. Polylacuc acid as a o.oc g 
45 # Jackanicy, t.m, » **• 

for contraceptive steroids. Contraception 

* 227 " 2 * KE C Morre, A.F. Hegyeli, and F. Leonard. 1971. 

K "~ , Biome , Mate, Res. 5,6,1*,. 

Biodegradable poly Oacucacd) polymers. 

•.. t R^slev HI. W.T. Larson, and W.R. 
46 CatrightD.E..P.Bienven,do.J.B C a S »ey.I 

r i me « and copolymers and polyglycohc 
Posey. 1974. Degrdation rates of polymers and copo 

acids. Oral Surg. 37:142-152. 
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lnolU3 ive o£ pcxypepti,... - r . pe i a o 

aqU eous p^ioicid -.1— - ^ » „ sbout 36S 
biodsgradable-bioccpatible ==po ly »er 
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, e are available for sustained 
^cations and patents are a 
Several publication adabU polymers, 

release of active agents from ^ usages o£ 

particularly, P° ly(laCtlde/9ly " ept ides nave involved the use 
PLGA for controlled release of po VP ^ ^ ^ tQ £cr 

of molar ratios of laCtide/9lyC ° art preparations of n» 

secular weights < 20, 000. Furthe^P ^ ^ 
utilized fillers or addles xn ^ 
improve the stability and ^ thereD y adulating 

increase the viscosity of the , ^ or 

.nd the biologically 
poly»er hydrolysis " d 

polypeptide release. 

In edition, the prior ^ ^ blccta4 . „ 

capped, in that the —in « preparatlras 
these end-oapped co-poly-rs. ^ ^ ^ ^ _ ^ o£ 
exhibited a low to «derete b»« : ^ ^ ^ plaoemeBt „ „ 
entrapped polypeptide in the ^ ^ ^ chsraetol!tl „ 

aqueous p h,siolo,Ual environ.." ^ ^ 

ar e due to the use or f iU— l8 Knou » with «. «. 

release of poiyP e * 
rurther, a 1-month ^ 

„ of a 75/25 co- P oly»er of PL has beeB 

investigations in contr ^ 
.iallY to obtain a 1 to 2 
26 proceeding especially * 
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-voeptides using 
tor biologically «tl« ° r P ° IyP ef th „. systens 

,oly<l.=tid./,lycoU.., PW-- r , nctp . ulltlon 

„„,-., of the following problems- poo 
heve one or more of tne , ollowed by en inten.edi.te 

officency end l.r,e •*«* release- follow y 
.„ release, or Uag pnase- until the polym 

general, release fro. tbee. ln crder to 

a bo„t 4 vee*s to ebout eever.l months. ^ ^ 75/j5 

achieve tbi. release . =0/50 copolymer of «. ' 

„. „„ > 10 .000 ere employed which often 
copolymer of BW 10. ministration Ion, 

residual polymer re„aining at the site 
after tbe release of active core. 
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. « 0 vide. biocompatible and biodegradable 
This invention provides fr> 
tMl have b..n designed for novel, 
microspheres that ^ blolo ,i=.lly active 

programmable sustained re ^ days in en 

including polypeptide, over . P«»o 
aqueous physiological environment. 

.,.„!. release systems, which rely on 
unlike currently aval ^ ^ 

th. use of fillers/addltivas su ^ sugars , etc .. 

u P ectin. polyvinyl P--^ et£lcle „ci.s and -hurst 
" and are still prone t enc .psul.tion and -hurst- 

„ effects-, this inven • ^ ^ „ t „ u „. 

„ £ re«» release without ^ ^ ^ ^ thrml , h 

s hurst-free, programme su. ^ ^ end -capped *» 

, 6 the us. of a unique blen o Bole cular weight range 

17 cf p ol y ( lactide,glycoliae» polymer 

18 of 2.000 to 60.000 daltons. 

" ascribed in this invention are 

i microspheres descnoe 
In general. macr ^ wn . t .in an -».r 

2 , produced by a unigue emu by dispersing is. 

22 wat.r-in-oll (»/o) emulsion « ^ 

23 solvent-setureted ^ ^ u th .„ fo rm.d by 
» stabilizer. * ternery ^ ^ ^ pre . coctea 

emulsifying the above «/. E „entl»Uy. «■ 

26 agueous phase containing an o/« 
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' T , .n aqueous layer containing 
, , nn is comprised of an agu 
inner w/o emulsion IS C be entrapped 

^ 4- r>n* rw/v) of the active agen 
from - 2 to about 20* ( / rtid e/alycolide) copolymer in 

an, an oil iayer containing P»»^^ ^ ,„,„ oll phaM) . 
concentrations ranging ^ ranglng from 2,000 to 

The copolymer includes molecular we ^ lact ide/glycolide 

£iot 90/10 r>„, ~. - — — 

iaht and structural form, 
polymer molecular veig variable durations 

— f a ;" ve co ; dicious selecti o„ o, 

hatween WOO ^ays is achieved hy 5 

.„ch as polymer concentration, P p 
process parameters such as P° y 

■ ,nd the aqueous/oil phase ratio, 
concentration and the lt „ ble for hioh 

Ihis invention is ^^[^ continu0 us 
encapsulation « tM "^*^>~ of molecular weiahts ran,^ 

» " e ""7 ° 000 „ altons , ana also other hiclc^caUy 

„ fro. 1.000 to ahout 250. ^ ^ ^ ^ o£ ^ 

„ active agents over a p»» ^ ^ ^ 

• .v.*. when using a 1WW/ 
, invention is that when ^ ^ ^ ^ ia 

21 capped polymer, the final ^^^^ of th . polymerto 
» concurrent with the comp ^ ^ ^ ^ ^ „ 

2 , innocuous components, d(f . 

24 a moment advent.,. . ^ ^ f> 

raleasa systems wherein ... ot administration. ta, 

26 toxicity of residue! polymer at the 
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This invention relates to the design c£ bieccpetibl. an, 

biodegradable microspheres for novel, provable sustained 

release of biologically active agents, including polypeptides 

over a period of up to 100 days in an agueous physiological 

* ..i4.v, nftie or no burst release, 
environment with utile uj. 

UnliKe currently available release systess which rely on the 
use o £ fillers/additives such as gelatin, albunin, de»tran. 
pectin, polyvinyl pyrrolidone. polyethylene glycol, sugars, etc., 
and are still prone to low encapsulation efficiencies and -.erst 
effects", this invention achieves high encapsulation efficiency 



efcer release of the active «re. ^ ^ ^ ^ 

The microcapsules ^ ^ parenteral 

£oc administration vie severe ^ ^ Jnd 

(intra.uscui.r. subcutaneous,, oral, 
vaginal routes. 
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* «. use of any additive. In this 

invention, turst-fr... pr.9r.-bi. 
through th. - c« • -i^. «- - *" -.PP 

The ^uncapped' form refers to poiyi 

frM iL,i ^ — — -r:,;.r~~. 

hyiroph Uic c„a to - — , - - 4 . 12 _ 

, ^„^-eaoDed' polymer hydrates 

*no release' or a g p molecular weight, 

* to 60 days depending on tne n 
typically between 5 to day ^ 

, , na its core continuously without a g 
thus releasing its c mnriate molecular weights 

, - of the two forms and appropriate m 
careful blend of the two „ lease between 1 to 100 

aeillt , i n a continuous release o 
and L/G ratios, results progra mmable by a 

--lease within this time is pr y 
5 days, in addition, release 

* process parameters such as poxy 
ju cicious s.Lction of process P aqueous/oil p„as. 

concentration, peptide concentrat.cn and 

18 " tl °' in this invention inolud.s molecular vei*t 

„ The ccploymer an this 1 ,etio./9lyeoUa« ratio 

„„,, 60 000 daitons, a lactioe/siy 
' "nging from 2,000 to 0 uncapped/capped forms in the 

u of 90/1 0 to .0/eO an a ^ ^ ^ 

a ratio of X0C0 to / • ^ ^ ^ 

may be in the range of ^ 
other biologically active agents may range 

. bed in this invention are prepared by a 
Microcapsules described in this 
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w < fl . ie which has been developed 
, una,*, aqeeou. e»ul.i«e.tion technique 

, or wit* the uncappe* poly«r to provi" superior epKer. 

.orp h o 10W . .PH«. - nerrow sue 

.„ inner vater-in-oil (w/o) by 
i. by rir.t prepare en inn 

Bi*in, the section, of pciymer in en or,enie 
M t hyl ene ^ e„a t»e 6 ioio,iea»y i -, 

T „is is roUoweo ey et.MUz.tien o £ t„. w/o — - °" " 
sol ve n t-aaturate d e q uaous soiution contain., .n o » e U i 
SU cn ae poiyvinyi eiconoi. » ternary eeui.ion is t h .n «- >y 
«,Uii,in, tn. «/= e-ieion in an externa! abacus pn 
contain., tne ea„e «U« i« « atove at conc.ntr.t n ™ 3l „, 

„„ 1es are hardened upon solvent 
from 0.25 - 1% w/v. Microcapsules are 

• to remove residual emulsifier and 
removal by evaporation, rinsed to 

i« used both at the time of Frmary 
lyophilized. Low temperature is used forMtion 

• formation) and during the formation 
emulsification (w/o emulsion formation) 

, • „ * 0 achieve stable emulsion and 
of the final w/o/w emulsion to achie 

superior sphere characteristics. 

superior y biologically active agent 

in the context of the invention, 

nr^ihiotics, antitumor 
is any water-solubl'e hormone drugs, antibioti 

^n*« antipyretics, analgesics, 
3 agents, antiinflammatory agents, antipy 

, sHves nuscle relaxants, 

21 antitussives, expectorants, sedatives, antialW c 

22 antiepileptics, antiuicer agents, antidepressant. — 

23 drugs, cardiotonics, antiarrhythmic drugs, vasodilators 

< diuretics, anticoagulants, antinarcotics, 

24 antihypertensives, diuretics, 

.„ «f the invention section herein 

t: and the agents listed in the summary of the 
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„«. pr.cls.Xy. applicant, h.v. di.ccvcr.d . 
p «tl«l ...position ana procs with tn. «lX.win 9 

itemized features: 

I. a co«r.U.< r.l«... -»-H- P--"" 1 " 1 «— ** 

44„ va nt for bu«st-free> sustained, 

.a, c.„c.in . ,h.m.«u.ic.Uy-c«»"«« 

"BSSSS!»wtSi»W over a duratlon "° B 

" u 1end of uncapped and end-capped 

comprising an active agent and a blend 

biodegradable poly (lactide/glycclide). 

, -i fnr m ,lation of item 1, wherein the 

2. The pharmaceutical formulation 

, • J % <c a blend of uncapped and 
biodegradable poly ( lact ide/glycolide) is a 

capped forms, in ratios ranging from 100/0 to 1/99- 

, f ^ ems n or 2 wherein the copolymer 

3. The microcapsules of items 1 or 

t f/-\ ra tio for uncapped and endcapped 
(lactide to glycollde L/G) ratio 

polymer is 52/48 to 48/52. 

\. The microcapsules of items 1 or therein the copol^r 

, L/G ratio for uncapped and end-capped polymer is 90/10 to 40 . 

The microcapsules of items 1 or 2 or 3 or 4 wherein the 

• nt of the copolymer is between 2,000-60,000 
s molecular weight of tne cuy j 

9 da 1 tons. _ ... 

. , ny . i or 3 or 4 or 5 wherein 

6. The microcapsules of items 1 or 2 or 

a „ont is a peptide or polypeptide, 
l the biologically active agent is a pep 

... of item 6, wherein said polypeptide is 
>2 7. The microcapsules of item e, 

< 12 amino acids and having a molecular 

Z3 histatin consisting of 12 amino 

25 weight of 1563 • 

.. xn. nict.cp.ui.. o, U- 
J6 o,t.ct. r u.. » - «p.citV t. conput-iy t.i.«. — - 
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, . .nvironnent fron x-M days -«* • 
an aqueous physiological Mlv(1 , c ude/glyc=Hd.> having a 

ble „ a - — — p ; * ecttl , r w . lght <15.0.0. 

„. ratio o £ ,8/5, « 52/48. - • 

.. The .leroespsui^ - < 4 ~ tf r . 1M ,. h i.ta«, in 

ch «a=t.ri»a w «- ;;;* c en ; itensent Ir0B «. ««» - »•/• 

an aqueous phy.iologicel „ olvI1 , e tid«/gly=oi"" h,vln « ' 

hl.„d of uncapped and end-capped po ^ ^ 

WC ratio of 48/52 to 52/4. and a nol.cul 

28,000-40,000. 2 or 3 or 1 or 5 or 6 

XO. Tne .icroc.psul.s of lt-^« ^ ^ ^ ^ ^ 
characterized by the capacity to rele... ^ ^ ^ 

histatin in an aqueous physiological 

with a .,100 "end of uncapped — " ^ ^ „ 5J;)8 alld 

a molecular weight rang 2 or 3 or 4 or 5 or 6 

, xx. The microcapsules of items 1 L or ^ ^ ^ 

acity to release 

7 characterized by the capa dayg y . ^ & 

environment from 

S an aqueous physiologies ^.uctlWeHW 
, 0,200 hlend of — BolecuUr weight of e XM0. 
, having a L/C ratio of 75/25 

1 daltons. 7 or 8 or 9 or 10 or U 

2 »- - -7^: I 1 !, iengths of fro. 
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KRHHCVKRKFHEKHHSHRCYR 
KRHHCVKRKFHEKHHSHR 

RKFHEKHHSHRGYR 

4. 

5 . AKRHHGYKRKFH 
*AKRHHGYKRKFH 



5 6. 

?< KRHHGYKRKF 

* D-amino acid 
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, 2 or 3 or 4 or 5 vherein 
13. The microcapsules of items 1 or 2 or 

«. a nolvpeptide Leutmizing 
the biologically active agent is a polyp P 

, THRm tn at is a decapeptide of 
hormone releasing 'hormone (LHRH) than 

•oht 1182 in its acetate form, and having the 
molecular weight 1182 in i« 
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structure: 

p_ EH WSYGLRPG 



c «r- 7 or 8 or 9 or 10 or 11 
l 4 . The microcapsule of items 6 or 7 or 8 

i^ular weight of from 1,000 to 250,000 
or 12 or 13 having a molecular weig 
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\1 daltons. 
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ns . 

15 . o t it-. 

„ „ c, x, or U w h «ein reU,s. p»«X- c £ v arl a„U r« K 

v, 4o v e d bv blending uncapped and capped 
durations are achieved by oien 

» ^detail in variable amounts, 
microspheres as a cocktail r8cr9orUarU 

16. The microcapsules of items 6 or 7 or 8 

i„ Please of profiles of variable rates 
or 12 or 13 or 14 wherein release or p 

achieved by blending uncapped and capped poly-er 
and duration are achieved oy 

.^i. tha same micrcshreres. 
in different ratios within the sa 

* 6 or 7 or 8 or 9 or 10or 11 

17. The microcapsules of items 6 or 
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14 or 15 or 16 wherein the entrapped polypeptide 
er „ or 13 or 14 or 15 or cntercto5tia enic E. coli 

' * *h 6 vaccine agents against enterotoxig 
xs any of the vaccine ^ ^ 

^«.»/t tPA/II.CSl,CS3,CS6 ano 
(ETEC) such as CFA/I,CFA/aa#w , 

related enterotoxins . , or 7 or 8 or 9 or 10 or 11 

18 . Th e microcapsules of ite,s S or o 
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M or » or X. or 17 wh.r.ln th. ."trapP* 

„„" of ahout 000-5000 *.!«„. for i— — 

enterotoxigenic E. coli («=> • 4 or 5 „ 

19 The microcapsules of items 1 or 

. ... are selected from the gr«mp 

saio Oiologically active agents antibioCics . lntltwr 

consisting of vater-soluole hormone arugs. 

♦.^nv/rpticSi analgesics, 
agents, antl inflammatory agents, an IP 

expectorants. ^^Z^ ~ 
antieplleptlcs. antiulcer agent . an 
a r ugs. caraiotonics. antiarrhythmic ar 

antihypertensives, atretics. 

• ranoe of 100-100,000 aaltons. 
in the molecular weight rang. 

„. The microcapsules of it... 1 or 2 or 3 
, , or 0 vh.r.>n - — ^.lac^cona., . „ 

n an oil Ph.... ana U P«- in ahout l-SO* w « 

2 , The microcapsule of ^ - - _ ^ _ 

concentration of the active y 

, -j or 3 or 4 or 5 at t or 
microcapsules of items 1 or 2 or 3 
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5 60% (W/W). 
26 2 2. The 
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U \a «r 15 or 16 or 17 wherein a 

8 or , „ l0 - » « « - » - ; it ibout 1/4 to 

ratio of the inner agueou. to oil phases 

1/40 (v/v). „„ii.d release Blcrceapaole 

- » 1— '« ^" l " 9 T r. . ..stain-. — U 
nations — co^.-= — 
release of biologically -ctive g uncapP ed form in 

— — - ( r:r.i:^ -oi.ioai, ... »r 
-r- ch ;: :l r- n ~- «- - - -~ 

active, core in water, a w , t .r-in-oil (w/o) 

solution and emulsifying » »~*- » n ^ 

. •„„ the w/o emulsion in a so* 
Vision; stabilising > 

agueous phase containing ■ , ^ ^ 

»" Wo eeulslon to an «*~ ^ ^ ^ 

5 resulting water-in ,„ a rlM ing hardened »icroca,s 1 a M 

tine to remove said soivent. a ^ nicrocapsulcs . 

„ith water and lyophilising sale .icrocapsuie 
24 . A pr o=ess for preparing oon t ro 1. 
, formations characterized by burst-free. 

, lu active agents coopnsing. 
, reieas. of biologically =* J /glyeoll d., in a* 

dissoiving ~ — ' " 

2 cappea f ~ * tir-. - — » - ^ * 

.3 active agent or acti lfiltvlB - to provide en Inner «=- 
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„ai„ 3 said w/c -1.1-n « ■» "" rMl iqU *° US 1,y " 
, .»»l.ifi.r; .ddin, a terMry emUlon; 

2 contains, oil-in-water asu^f « ^ 
, - stirrin, . va t «- - hardjMd 

sufficient ti». to r.eov. ..Id solvent, 
»icroc.ps»l.s wit, weter, - Mrd ' B 

, -icrocpsul... ^ m solvent . 

w/o emulsion prior to addition 

' distribution range oetveen 

provide microcapsules of narrow size distn 

50 °^' , ¥ s „ or a4f wh erein a low terperature 

26 The process of items 23 or z*. 

26. Tne pr „ a „ tion of the inner u/o 

of ahoot 0-,-c is previa., durin, prep. - 

S aur ing preparation c £ th. ./•/- " 

elision ena hi,h encap.ulation """^ o£ 

2 , . The process o £ it- -»« ' " tM inive 

„QPd to provide release 
18 and end-capped polymer is used 

* e „ eta ined manner without a i«»y «• 
„ cor. in a continous - -» l ^ uhin the 

28 . Th e B icrcc.p Ml .s *~ ^ pH , MCh >s un*. 

tl entrapped . grouth factor, cai^ 

22 aar.nocorticotropic hormone, «P 

23 released polypaptid. is hioactive. 

24 „. The .icrocapsule. cf it- « « " ■ 

rio such as histatin 

vherein. when entrapped peptide 
26 low p„. a pH-st.hiii.in, a,.nt of inoraanic salts 
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released peptide. 7 or 8 or 9 or 10 or 11 

... .icroc.psuX.se, it- « * or in>ctive 
—in. v„.n .ntr.pp.a PcXyPsPtU. .„. 
at . iow P H. . non-ionic Q 20) _ 

sorcitan fatty scia .star. (Tw..n so. » ^ 

is aadad to to. ioo.r aqu.ous Ph»s. 
activity of to. r.X....a poiyp-ptia.. 

»• - °' t ; r co .asini.t.r.a ui th 

loa a.a vitn to. P H-st.oiUzio, .,.nt pH >rwi >4 ^ 

u r.l.as.a p.ptia. in mstanc.s UBd .. lr .hl. for 

, ...Oiiizin, a,.nts in to. inn., 

lt to. succ.ssfui anc.p.ui.tion of to. a«a P" 

„ polyp.ptid.. pUceb0 sphe « s 

- — — ° • 

" " n ° n ;Tir..'to saintain .ioiCici .«ivity of «. 

, rolyp.ptid.-loaa.a sph.r.s „ on -ionic surfactant, in 

r .i.as.a psptia. -nor. th. aaaition o« on on 
a tn. ino.r a,u.ous pnas. is una.sira.io for < 

. . H sensitive polypeptide. 
Z3 encapsulation of the acia e 2 or 3 or 4 or 5 or 6 or 

33. The microcapsules of it- l J ^ ^ ^ 

8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 

„ *nd capped polymer, wherein complete 
26 .a blend of uncapped and cappe v 
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solutillr.tien of tb. copolyer I no r.si.u.1 Poly~r " «- 

.it. Of Ministration and occur, concurrent* with co.pi.te 

release of the entrapped agent. 

, „,„.ules of itens 1 or 2 or 3 or 

34. A process of using microcapsules oi 

36 or 37 or 38 or 39 or 30 for hunan administration via 
parenteral routes. suO as intranuscular and subcutaneous. 
,5. A process of using .icrocapsule. of it.es 

16 or 37 or 36 or 19 or 30 for human administration via topical 



) 
1 

) 
) 

0 

[ \ route 



36. A process of using microcapsules of it.es 1 or 2 or 3 or 
36 or 37 or 16 or 19 or 20 for human administration via oral 



L2 

14 

3 routes. 



j.^ncuies of items 1 or 2 or 3 or 
37. A process of using microcapsules oi 

1. or 17 or 18 or 19 or 20 for hu.an administration via nasal, 
transdermal, rectal, and vaginal routes. 
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„ th. poiyer degrades r. P l«y. " • "•< l ! lMM 

As the poiymet * eft i u ble oligomers in the 

drop in pH .ccp.nL* * «- - ^ 

p „-sensitlve peptides/proteins. In sue* i 

sctivity c. >e — * - ^ issolvcd _ ^ 

hufferin, agents in the inner .gueous pnase 



peptide • 
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11 invention: 
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de * ^^aeteristics of this 

The following unigue advantages are character 

ti0n: „ fiUS tained release of polypeptides 

1. Burst-free, prolonged, sustaine 

PC (rrsn biocompatible and biodegradable 

and other blol ogicallv-ac t ive agenrs - ^ 

miC rocapsules up to 100 days In an a,ueous physiological 

the use of additives in the core. varia ble 
, Please of active core programmable 

2. Release ot uncapped and 
. mn davs, by using a biena 

l7 durations ever 1-100 days, 

u capped poiy-er of different -oLcui.r we ig h 

3. complete release of the 
M co-piete soinhiUratlon of the c.rri« P _ 
22 components, such as lactic and glycoi = ^ 

- • r.iTr.:r.,:r:^. — . 

24 tremendous significance, as mo MBBlet ely at tie end 

- „ delivery, do not degrade completely 
used for 1-30 day delivery, ser ious concern 

26 of the intended release duration, 



21 
22 
23 

24 



WO 98/32427 



PCT/US98/01556 



1 

2 

3 

A 
5 



6 

7 
8 
9 



11 
12 

13 

14 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 



222 

« effects of residual polymer at 
„ jr.guiatory authorities on the effects o 

the site- of administration. 

4. Ease of administration of the microcapsules in various 
dosage forms via several routes, such as parenteral 
(intramuscular and sucutaneous) , oral, topical, nasal, vaginal, 
etc* 

The hydrophilic homo-and co-polymers based on D.L-l.ctld. 
and glyeolid. contains hydrophilic adjusted homo-and co-polymer, 
with free carboxylic end groups, and is characterized by th. 

f0r " Ul ' : Pol> („, l -u e «».-~-.i»«»-> 50 - 50 



-|:h- 



o 

I! 



8 



n:m • 1:1 



Wherein Z= Molecular Weight/130; for example Z-92 for Mw 
12,000 and 262 for Mw 34,000. 

While the molar ratio of the l.ctide to olycolid. may »«y, 
it is most preterred that the lactide to glycolid. copolymer 
ratio be 50:50. 

4. ^ made to FIG. 48 which depicts a blood-drug 
Reference is now maae w 

concentration versus time graph that show, conventional drug 
administration using a series ot dosages compared to an idea 
controlled release system. Unfortunately, many drugs have a 
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4« m -inale formulation comprising 
teicnding of the two forms in a single ior»u 

different ratios of uncapped to capped polymer, would 

significantly influence the polymer hydration and hence release 

of the active core thereby providing release curves of any 

5 desirable pattern. Manipulation of polymer hydration and 

degradation resulting in modulation of release of active core is 

achieved by the addition of uncapped polymer to end-capped 

polymer in amounts as low as 1% up to 100%. 
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224 function with FIG.50 , it 
whil e referring *» — ^ frQB PU5A 

- - — that the c ™^Z>~* 50/50 and 75/25 

microspheres from several batch. betuee „ i to 

uncapped and end-capped, polymer mo ^ ^ ^ unC apped 

X00 days by varying the process parame « r ^ 

50/50, XS-5S days by capped 50/50 and 56 

75/25. a vie w is provided through a- 

X» referring to F10.», roicrosph eres designed for a 

scanning electron micrograph end -capped polymer 

release system prepared using 
one to two month release y 

of Mw 30-40k daltons. 

lease from PLGA 

microspheres, in which the r ^ ^ po iymer, and 

ba tches prepared using 50/50, release betwe en 2 S to 

varying the process parameters ■ 

60 days. ^ H . statin rele ase from PLGA 

Figure 5 3 represents cumui „ rofile s are from several 

these combined release profile 
microspheres thes polymer, and 

- 5o, ;::r «»... — - 

varying the process parameters 

lays. ^logically actise agest 

.. ,.„ntext of the invention, a n 

in the context ^ „ tlpprtl « 

is any water-soluble antrbiotlc .xp.ctar.nt*. 

analgesics, anti-infla-tory «^» ' „ tlule .r a^ts. 

sedatives, «.=!. relaxants, antl 
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13 

14 5 



diuretics, anticoasulants. hornone , f 
, "burst free" sustained release o 

in general. _ u lcco » ollshea 

b iclo gi cally active a,ent. iron «« «« > ^ 

fovt of th is invention using of 90/ 1 

in the context of end - C ap P ed polymer of 
ratios, and ratios of uncapped polymer 

t0 1/99 * . for designing the biologically 

1B general, the approaches for , 

„ ts encapsulated in the uncapped and com 
active agents encapsu characteristics of 

a , nd capped PLGA microspheres and characte 
uncapped/end-cappe ^ ^ 

these encapsulants are briefly morpho logies using 

x . providing PLGA microsphere s^of^s _ 8 _ 4QK daltons as sho „n 
,0/50 uncapped and cappea P 7 



1 
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3 
4 

5 

6 
7 

8 100/0 to 1/99 

9 

10 

11 
12 



15 in Figs. 49 and 5l% polypeptide, Histatin 

I* , Providing in vitro release of a po YP H usin g uncapped 

2. Pro Y iair ^ OK< 3<; as shown m Figso u 0 ratios such as 

U from PLGA microspheres, as s dalt ons and molar ra 

and capped polymer of Mw 8 < 

e - ~ a TC/O^. 
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50/50 end 75/25. bioact ive coapourf 

F or exe Wl? J, ^Ith the follc-in, 
release system is acnievea 
"fications: 

i Polvmer molecular weight: 
l " ? -about 2-60K daltons 

-TK» tl,l,G '' 

M i«OTor end-capped ; 

... 4n the following parameters, 
and coabinin, Judiciously within 

; 4. Polymer concentration 

5 Xan^-aSueoSs "oil Phase rati- 
37 5 * .i:5 to 1:20 (v/v) 

f 6 ' ^^^omTJo' about 40% (v/v P°ly* er > 
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. "ueous emulsification method 
a bv using the unique aqueous 
descried In the invention. ^ be 

Th e uniqueness f "^f U o«s : 
summarized in a brief way .^ /fllycolW .) to achiev; j burst- 

x us e of uncapped poly(lact f^ e rclease of biologically 
fr ee, "continuous, jtysf ' , lfica tion system to achieve 
-tive ^-.affSTSi uniform sphere 

superior microsphere /^distribution. cf polypeptides 

morphology a ; d f ^ r °prolonged, 'biocompatible and 

3. Burst-free, p*« | agents *ro» , n an aqueous 

and o'ther biologically actice | J?&LtU» i» «« 

biodegradable microcaps the U se o 

pjjsiological environment wit varia ble 

inner core. ive core F°«! a 5S5d of uncapped and capped 

4. Release of activ using a blend ratlons and 

durations over 1 10U V °* leC ular weights anu 

polyme? for different ^lecul^ conCurre nt with 

manipulating the process p the active core c lnnocuo us 

5. Complete reiea arr ier P? lvro ^ ris especially when 

dosages forms via severe 1# naS al, vag 

and subcutaneous) , orai, 

leS are illustrative of, but not 
^ fOU nrrc ^capsule positions pertaining to this 
limitations upon tne 
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^ ? are prepared toy a 

ui>lqu..«Sieo»» """"iUJS w"y»« t0 p "iitS SlKributlcn (St. 
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227 , he solutions of polymer 
i. then formed by gifi by emulsion 

w/o emulsion * s * S onication, J* 1 ™"* US J solution 

and the active agent by ■ _ saturat ed aqueous then formed 

Itabilization in a solvent ternary jmulsi<^ ooled 

containing polyvinyl a lco £ lsion in an externa^ P_ )# 
by emulsifying the w/o ^ lyviny i alcohol (O^S fey 
aqueous phase containing^ upon i of |° ulsifier , and then 

Microcapsules are n« eB0Ve any reS iduax 

evaporation, rinsea « 

lyophilized. 

•tions Nos. 1-21 thus 

lists tb. TOSi&^^it of 
prepared, consisting of a bio j and a molecui ^ wo/0 

Eistatin' (composed of 1 »J n and ca pped JJ^^o/lO to 40/60, 
15 63) and blends of unC la ??ide/glycolide r»£° 60f0 oo daltons. 

Sd i : 9 wSiS range betw 

as described in 
„ c itions are prepared * s to 52 /4c, and 

Microcapsule compositions 48 /52 # core 

Example 1 wherein the copol* '°° eig ht is < 19.000 and 

the ratio of «»«f e ^ e polymer molecular vsig w/w> 
Histatin (Mw l5 "^'„tions vary fro* 7 « *° d in Tabled - 

Release proU-- ^ffEK&T 

— - " U " froo ... „y. ; Si 



• as described in 

Release pr?^*!ical environment ^scrio time> and 
an aqueous P^ 5 ^* percentage release versu 
plotted as cumulative per 

presented in Figure50. with 
different onset and co» F 
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,« ratios xn the inner core 
I Qirterent w/o ratio 

rvample. 15 



"j aS described in 

Microcapsule SSSj^yS! '° 00 - 40 ' 00 ° 

5 6 Example 2, "^^"Suons^ary from 5* i to 15* / 

7 and polymer "ncentrat ion ^ Tablel4 . ^ 

8 compositions 19-21 are compositions in 

9 of the active core from Example 2 
ReleaS ;nvs 0 ioiogic°i environment ^f^sus time and 

U ~ ^e a pro?red P a y s S cumu!ative percentage re! 

presented in Figure.^. ... achieV ed by 

16 varying the polymer concen 

17 fvp.mple 16 
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23 compositions 10 and H a ^ compositions in 

^TOinrSaiSl. percent* »!..« 

pres.nted in FUur.SO- djys u ec hi«ved by 

varying the polymer cq 

Exajiiole.17 

^ a «; described in 
Positions are prepared as 40(000 and 

Microcapsule conjosition f nt 28 compcsi tions 

Example 5, wh.rjin Polymer 5% to 12 % 

riSTS C a°re C Us r ted in Table • positions in 

-lease profile^ 2&£^«K -SSiTJAW 

^•srsjea-^^ percen 9 

presented in Figure 52- 28 _ ?o ^ . g achieved by 

T/ariable release 
Bur st-f ree , var iabi . on # 

varying the polymer con 

_ described io 

Example 6, wherein the aq 
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rf 7 are in '** 

i/2s cv/v,. compositions 3 an ^ tje^f 

-lease P-f^s of ^J,, and 

a ^ a T°tred P arcu^irttie percentage releas 

*d as described in 

Example 5, , w "" v between 5% to 

prtsantao^",*- 

EU r S t- £ rae, ^llrZllXl- IT*, oil »»~ 
varying the poly»« «"<= ^ 



within 35 days, similar 

ExamEiS- 21 . , , • 
^ as described a 

bicarbonate) is »*«?„J u/ « to maintain t 
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d as described in 

Microcapsuie S*' ^S?«SS3S**« 

Example 2. ^"""^LySopylene "«* «P°^ the aqueous phase 

,-35 cays is achieved 
Bur st- £ ree. continuous r eiease«o. 1 t ^ ls 

compositions , and 50 show » froo 1-100 

profiles plotted in e tet variable « is schi.vabl 

^r-a V i00 -ay duration w ^ „. 
compositions, as sn« 
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What we claim is: <,„ at ained, programmable 

the burst-free, sustainea, v 
X. A composition for the » ^ ^ 

release of active material(s) over a P ^ ^ 

... active material and iz. 
wh lch c=»pri...= (X) . adju v.nt. conprisad o t a 

blend of uncapped and end cappe 

copolymer. ^ polyffleric 8Ub stance is 

2. The composition of Claim 

; poly(lartW ./ gl ,coU.e» herelnth . 

l0 TO e ° blend ot uncap pad ana and-cappaa 

u P oly<lactiaa/alycoUd.) t ^ 

„ f «. in ratio. »^Jj;2 r .U t„. COPOXV- (Xac.Ua to 

„ 4 . Th a coition P.W-* ta W 

u glycoliae L/0) ratio for uno PP 



" " 40 ' 60 ' ,« n of Claia 4 -Herain th. copoly-r «Xa=«a. to 

" " ltl " „ „ ncapped and and-cappad poiynar ia «,„ 

p glycdida L/0) ratio for unoapp 

2/ " ' ition of Cl.1. . wnarain tn. .olacuiar vai 9 * of 
,. TO a conpoaition ^ <ulton .. 

th a copoiyar ^ ^ , ctlv . 

7. Tha composition of Claim 
» "olo,lo.lly activa agant. ^ ^ ^ ^ agent ia aalaot- _ 

24 the group consisting nent ides; antimycobaatexial 

antibacterial peptiae , 

25 WtWM! ^ "'tic a, nt., antivirai ag.nta; antip.ra.tic 

26 agents; antimycotic agents, 



18 to 52/48. 
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cardiovascular agents; 
agents; antifungal horaonai P""" ' ^nUf, 
horaonal pap*U«> cardiovaacuiar Hlv 

vv,«tics; insulins; steroids inc 
analgesics; anesthetics, Wbit ors) and AZT; 

estrogens; progestins, 9 oara syi»pathoi»etic agents; 

psychotherapeutic agents, trangu , ; 
hypnotics.- --'-^rrlL a—.- aaU- 

Bi, " lne Tents- prcstagiandins, cytotoxic drugs; ant^s; 
in£1 a*»ary agents P imunomodul ators; 

antibodies; en^«. , ^ nlcotlnei antib»od 

pheroaonaa, prodrug P t . /BtlM lant. and conbiaatW 

" M T'cX agents inciude estrogens such as dUtbyi 

15 thereof; contraceptrve g ^ 

16 siitestroi, ^norethindrone; norgestryi; 
" ° eSt " n0li iynestrenoi, aedroxyprogesterone acrtata, 
u ethynodioi "--- J chlorM dinone acetate, 

„ dimethiaterone; -egaatr „„., Ml „t»ta, 

„ „ org eetiaate, nore^ -~ _ 

" "Ciy^ne giy-i, — ^"'> _ 
" " 0n " hOT0 T tide g.atroint.stin.1 therapeutic agents _ . 

24 chlorindanol; memo g „anesioa carbonate 

esiclua carbonate, »•» 

25 alualnu. hydroxide, calc a>1 , ntl f.rtilltJ 

26 sodiua carbonate and the 11*., non-e«ro 
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..sorldaUna, «tl,pln.; r.s.rplne. » Btpr0baMt6; 
tragus- sue. a. Olordi«epoxid . - 

„ «->,. like; rhinologlcal decongestants, s 
tOT «epa» and th. ; sedluB pentoMrbl ta lJ 

hypnotlc e - ^ - l roias wch M tMtos te,one and 

sodium secobarbital, -oents- 

. onate . suifonmides; sympathomimetic agents, 
testosterone propionate, essent ial amino 

vaccines; vitamins and nutrient sue* as the es - 

fats; anti-HIV agents; including AZT, 
acids; essential fats, amin oquinolines ; 

, -. .=«r-n as 4-aminoquinolines, 8 amin h 
antimalarials such as 4 a H 

• i M . anti-migraine agents such as mazmdol, 

pyrimethamine, anti ant ispasmodics 
Ph entermine; anti-ParKinson agents such and 

- - atropine; TT^^ — 

and the li*e, carai0 vascular agents such as anti- 

17 noscapine; bronchodilators, coronary 

^o- Rauwolfia alkaloids ; coronary 

18 hypertensive compounds, Rauwolf 

without ca«eln; nydrooenated .root attal.ids; 

■ — r.=r=r™ - 

" ^ loM . s ucn a. .tropin. suXr.t., 

" t!on. — narcotic. so a. 

26 Belladonna; hyoscine hydrobromi 
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134 



n 

12 



^•idine- morphine; non-narcotics 
„ n( , elne . dihydrocodicnone; meperidine, morp 

— — - - - --Tr^- « 

cefuroxime; chloranphenlcal; gentamicim, «n> y 
B the penicillin.; ..Picuan; emoxicllUn, 

«,.niol- metronidazole; oxytetracyclin. 
antimycin *; chloropamtheniol. - Blnocyo Une; fluoro- 

peniciilin 0; the tetracyc Xi~, i« »- « 
s quinolon.s including ciprofloxacin; ofoxacin. 

,,-vthromvcin; aminoglycosides 
9 including clarithromycin; frythroaycin, 

Ucto. including ampacillin; polymyxin-B; amph otercin B. 
H aztrofonam; chloramphenicol; fusidans; lincosamides, 
'I Lo„ida,ole; nltro-furantion; ^JZL, 

<-iw*iies including rifampin; polygenes, 
U SySt t:^ Tl "pepridea including vancomycin; teicoplan, a* 
' trimethoprim, glyc P a nti-Xaposi-. sarcoma; 

.6 imidazoles; anti-cancer agents, includi 
anticonvulsant, such as mephenytoin; 
trimethadione; anti-emetic, such a. triethylperaz in.; 
antihistamines such a. cnlorophinazine; 

*-„»*ine- tripelennamine and the liKe, anti 
2 0 diphenhydramine; perphena ^ 

2! inflammatory agent, such , ll0 purimol, for 

« — — — i8 ° ne; TZH ^ics -tumor 

23 claims water-soluhle hormon ^J^ mf analgesic , ? 

24 agents; anti inflammatory agents, relaxants; 

«*»datives; muscle relaxants, 

25 antitussives; expectorants; sedative ^viallsroic 

antidepressants; antiallergic 

26 antiepileptics; anticulcer agents, antid p 
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drugs; cardiotonic; anti.rrnyth.ic drugs; v..odil.tor.; 
drugs, miu* , and antinarcotics; 

.ntinyp.rtan.iv.., diur.ti«, .nticoagul.nt. a 
in th. nol.culor »i,« rang. o £ 100-1.0;000 daltons, 
L-ethacin; pheny—n.; — — ' ^ ^ 
auch .. tniot-pa, chleranuci, cycloid., 

polysaccharides; lipids , giyc * 

^ , • ^r- without attached 

.^.tic ^polysaccharides and 1 « 

adjuvant, such a. synthetic nuranyl d 1P eptl 
antigens o £ such D icroor,anlsns as Neisseria gonorrhea. 

D^arinii Pnfumonia; Herpes virus 
„ ycob acteriun tuberculosis; Picarin ^ 

(h unonis types 1 and „; Herpes « ^ , ^ 

i«..i4«* Trichomonas vaginalis, w« ^ 
Candida tropicalis. Trx homlnls> . „ em ophil M 

,5 Group B .treptoccoccus ecoli; Micropla ,„ OOBm 

.-animal.; Lynphopathia venerun; TrepoMM 
16 ducreyi; Granuloma inguinale, w 

,~„„> Brucela meitensis Brucela suis. Brucella 
1, palidum; Brucela aborus Brucel ^ 
18 canis Campylobacter fetus; Canpylobacer 

. Bruc.Ua ovis; E^a. 

.. Leptospira ponona, viru.; ChU^U 

h«p.. viru. l; Win. arterlti. viru 
clttacl- Trichomona, foetus; Taxopl.»a gondii. Esch.r 
psittaci, ttic» .teortus ovis. Saliontfl* 

— - — a ;7l: i^inis; Mycopla-a 
2. corynebacterium pyogenes; Actinobacciiu 

24 coryne« Mjsidia ramosa; 

25 bovigenitaliuB, Aspergilus fumigatus, Abs 

ea bali. Clostridium tetanl; 

26 Trypanosoma equiperdum; Babesia cabali, 
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* the above microorganisms; and enzymes 
antib odies wfcicn counteract the a* 
including ribonuclease; neuram idinase, ryp 

arm lac tic dehydrogenase, sperm i 
phosphorylase; sperm Vrtcnhat ase; alkaline phospha 

esterase; dleot<ira ..; glutamic ~u 

„uramidase; acrosoesl pro ,^-aiycophosphatase 

Che " 0f ' ot Clai. • *" ~" t 15 SeleCUa *~ 

, . Th e cc.pos.ticn factorial a^ts; 

the croup consisting essentially antlBy c«lc 

» ( .l ceptides; antimycoba=terial agents, 
antihactenal peptl . a9ents; antl£ un,al; 

agents; antiviral agents, «ti» Brt ^Ut, 

^rdiovascular agents, 
hormonal P^""^ ln3Ulins; „xv therapeutic 

analgesics; anes^ ~. ^ 
drugs (prote.se inhibitor no „_ st . rol d.l anti- 

g astrointestinal ^ agant>! ps »choth«peati= 

inflammatory agents, '""^ M eativ.-hypnotics, «- 

n i, erfl j decongestants, 
agents; tranquilizers, .^pathoelmetic a*nts; 

— ic rrr:r.r--«ieriai ^ - 

!2 vaccines; vitamins, nu .llcloidsi 

.. .lectrolyte replacosents, ergo 
23 .igrain. drugs, — * * eer „.„ts; anticcnvul-nts; 

» analgetics; non-narcotic . agents; 

25 anti-tics; antihist ' _ 

26 prostaglandins; cytotoxic drugs. 
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^ factors- immunomodulators; pheromones; prodrugs; 
growth factors, i» 8Uppre8a „ts/ stimulants; and 

psychotropic drugs; appetite supp 

combinations thereof. peptide or 

,^4«« o* Claim 8 wherein the agen* 
10 . The composition of Claim 

} polypeptide. t i8 a poly 

- riaim 10 wherein tne 

6 ii. The composition of Claim 

7 peptide. B olecular weight of 

riaim 11 wherein tne 
, „. The =oopo»tio„ e< CU» 

the polypeptide 1. between 1.000-»0,00 

, • ~f riaim 12 wherein the poiyp*^ 
13 . The composition of claim Bol ecular 

12 amino acids and having * 
histatin consisting of 12 amino 

12 W " ght ° f 15 "' . ¥i Qf claiB i characterized hy the capacity to 

u completely release histat^ ^ ^ ^ & ^ ^ ^ 

15 environment within from lactide/glyco lide) having a L/G 

16 uncapped and end-capped ^ less than 15,000. 

h - ti ° of 48/52 ;::;:;=- »ie ln - — . — 

„ „. The co.po.Uion o ^ ^ ^ ^ eol.culer .*t 

:rr;— u 

21 40 ' 00 °- , . cl .i. 2 =h*r>cteriz.d hy the capacity to 

n «. The ccpceitlen of p^loloota, 

23 r eie... up to «« o £ the statin ^ ^ 

„ 28-70 days with a i/ y * w * 

24 environment from 28 /« „i«.a * L/G ratio of tt/52 to 

26 52/48 and a molecular weight rang 
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... o£ dale 2 character!*.* by the capacity tc 
' 17. The co.pCt.on of ^ ^ ^ phy . io locical 

2 release up to 80% of of ^ 

days witn a a/** 
environment from 56 xuu of ?5/25 

> ..-capped ^ i Mon.. 

4 of less tnan i3» wvw 
5 and a molecular weight o nistatin with 

of Claim 13 having anaxo^«» 
, 18 . The composition ^ ^ o£ Ml .e»lar v.«at. 

' ChSl " len ' th, ° £ fr °" cna „=terlzeo by the 
8 1, 500-3, 000 daltons and chara 

' StIUCtUre3 l„ A K R HH G VK R KPH E KHHSH B cy 

KR HHCVK R K F HEKHHSB 

RKFHEKHHSHRGYR 

V „ K R H H G Y K R K F H 

. A K R « H G Y K * K P K 
KRHHGYKRKF 

16 7. 

*D-amino acid . . 

, of Claim 10 wherein the biological!, active 

18 ^ COBPOSiti °; ^ utini2ing h ormone releasing horaoae 

19 ag ent is a polypeptide Leu tfelght 1182 in its 

20 (LHRH) that is a decapeptide of 

»nd having the structure: 

21 acetate form, and having 

' ! of Claim 13 having a molecular weigh. of 
20. The composition of Claim 
from 1,000 to 250,000 daltons. 
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<tion of Claim 2 wherein release profiles of 

21 . The composition of u„c a pped 
variable rates and durations are achieved by 

, eQC lctail in variable amounts, 
and capped microspheres as a cocKtail 

22 The composition of Claim 2 wherein release 

22. The comp „ Meved by blending uncapped and 
variable rates and duration are achieved by 

varia 4*.»,4« the same microspheres, 

capped poller in Afferent ratios within th. 

,..«„ of C1.1. « serein th. entrapped 
?3 The composition of ciam x 

, aaainst enterotoxigenic 

polypeptide is any of the vaccine agents again 

^ the group consisting of 

f coli (ETEC) selected from the gro y 

COli ( , „ C1 - ETE c-related enterotoxins , and 

CFA/I,CF A /H,CS1,CS3,CS6 and CS17, ETEC 

combinations thereof. 

it ion of Claim 23 wherein the entrapped 
ol The composition or udiu. 

peptide oonei-t. o £ peptide entire o t 
L,. -« ahout S00-S000 aaitone ior Ration a g ainet 
l5 ..erotogenic , ~U <-=>• ^ ^ 

16 ih ;. :::: r. i« ^ — — — *- 

polypeptide is selecte ^ 
an antigenic synthetic peptide con* 
cell epitopes; B-cell epitopes, or mixtures th 
26 The composition of Claim 24 wherein the 

n ^ is a blend of uncapped and end-capped 
poly(lactide/glycolide) is a eie 

27. The composition of Claim 

insisting of water-soluble hormone drugs, 
from the group consisting 

. «„ti inflammatory agents, 

25 antihiotic. — » ^ tJ> „ dattws . 

26 antipyretics, analgesics antitussive 
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antidepressents, antialieirg 

. nitfln antihypertensives, diuretics, 
drucis, vasodilators, a""'" „* 

100 - 1 oo.ooo it-. wiwreij) >aid biede9Mdable 

™ CMP ° " . in „ CU PH.... - i- — * l » 
poly(lactide/glycolide) is in 

! about 1-50% (w/w) . , 

of Claim 28 wherein concentration of the 

29 . Th e co.pos.txon of Claim 

30. The composition of Claim 29 wherein a ratio 

. u nhases is about 1/4 to l/40(v/v). 
aqueous to oil phases i» 

„ of Claim 11 wherein the entrapped 
31 The composition of Claim j. 

ts active at a low P H, such as LHRH, 

„ 32. Th. ccposxticn of -Homing .,.nt of 

.. hist.tin i. in.ctlv. .t . lo« P». P" 

., i„or,.ni= -It. «• — « «- — — " "~ 

20 Woloolo.l .ctivlt, « th. r.l«- P«P"«- 

21 33. Th. compaction of Cl.lm .,„-.« norionjc 

kt .t»tin i. inactlva at » low PH, . »on lomc 

22 polypeptid. such .. »i.t.ti» 

— - rrr riz^i- - 

ZZZZ'JT- 
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„ chase to maintain toWW «' iviW ° £ 
inner aqueous P hase to 

released polypeptide. « lace bo spheres loaded 

claim 32 wherein places 
34 The composition of Claim j 

mi croc.psule. and preserve the MolC pH . sMWi rin, 
leased peptide in instances vher. the add - 
, .,. nt . ln the inne, a.eoes Ph.- U - ^ peptide. 
,. MCC ... tU l ; pl ,c.ho spne.es ioaded 

, 0 „. Th e cc.pc.iti n X ^ ylth polype ptUe- 

„ with ncn-icnic surfactant pleased 
„ loaded spheres tc maintain *»~^Z~- «• - — 
peptide where the addition, non- - ^ „ ^ 

u aqueous phase is undesirable fcr 

a ecid PH sensitiv. ^ . blend o£ unea^ 
,. ,.. The composition of solubilUat icn of the 

I, end capped polymer, wherein complete soluh 

„„ residual polymer at the site of 
a copolymer leave, no r^ . ^ ^ ^ 

19 administration and occurs cone 

20 of the entrapped agent. huM n 
22 administration via parenteral rour 

" 8UbCUtaneOUa ' , ainq ^ ce ,position of Claim 1 for hum* 

24 38. A process of using the com? 

25 administration via topical route. 
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„. h pw e.s c £ usin, - -.position - — ^ ~ 

ad.ini.tr.tion via oral rout... 

... X proc... - u.in 9 *». co.pc.Uion . «a* 

adoration vi. —1. • ~~ 

routes. claim 1 for huaan 

aa.lnl.tr.tion in tb. tor. o£ an oral 

' " ^ sustained, pro^abie releass o £ 

,0 characterized by D Dissolving biodegradable 

u bioiooically active agents, co.pris g. ^ 

u poly(1 actide, 9l ycoUde, in — ~ _ ^ _ fc 

- a bioi r::;: to - - 

water; adding the aque wat er-in-oil (w/o) emulsion; 

15 emulsifying to provide an inn er ' ^^^^ aquewia pnase 

16 stabilizing tne w/o emulsion in a ^ ^ 

•i <n-water (o/w) emulsifier, 

17 containing a oil-in conta ining oil-in-vater 

ov+prnal aqueous xayet 
„ enulsion to an erte ^ „ d 8tit rin, tb. rating 

„ e-ulsifier to for. a U » ^ ou££icUnt U„to 

» water-ln-oii-in-water , / H „ lcroc a P s»les -tb 

M r e.ov. .aid solvent. - Blcroclpaul ... 

- — - ^"Tir." — • -vent-snturated ««nal 

23 ^"T.ledtoe.ui.i.ytb.inn.rWoe.ui.lon^ 

24 aqueous phase U added to to provide 
to addition of tb. extern.! 
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, o£ narrow size distribution range between 0.05- 
microcapsules of narrow ax 

500ub. . „ lQW temperature of about 

claim 42 wherein a low ™*»t< 
44. The process of Claim 

r is nrovided during preparation of r 
0-4 degree C is previa c £> 

. „ loW temperature of about 4 20 aeg 
emulsion, and a low temp ^ & 

provided during preparation of the w/o/ 

* »iah encapsulation efficiency. 
stabl e - P controlled rel .ase compositions 

, „. * process «« P« - charact8riled 
, characterized by burst free. biolog ically 
10 by burst-free, sustained. provable 

active a,.nts. . y(llctiae/9l ycoXide, in e*- 

dissoivin, biode 9 radb poly. ^ ^ ^ 

methylene chloride, ana 
l3 capped term in nethyi ^ J>yer t0 

*. «*• active core in » 
u active agent or acti nrovid e an inner vater- 

" in -° U emUl "° ni " on ainin, a oU-in-vater <o,v, 

" " tU "" d T.^L w/o enuxsion to an externa! a^ueou. iayer 

18 eMlSl£Uri :rr«at.r eauisiMer « «- » ternary 

19 containing oil-m oil - wa ter (w/o/w) emulsion for 
» and stirrin, a —I** ^ ^ ^ ri „ slng h sard«»d 

; = - - — — 

23 microcapsules. blend of unc^ped 

riaim 42 wherein a 
M 46. The process ^ provide release of the «ti~ 

" "* end - CaPPed ;° lYmer and stained manner without a lag pb~. 
26 core in a continuous and sus 
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vent-saturated external 
o «* Claim 45 wherein a solvent 
47. The process of Claim cmu lsion prior 

aq oeocs phae. - — - ,71 

to action of the — 1 ~~ "'"'^e between 0.0 5 - 
.icrocap.ula. of narrow ai» dlatributlon ran, 

500ua. low temperature of about 

claim 45 wherein a low 
48. The process of Claim 

r i. orovided during preparation of tn 
0-4 degree C is previa c ig 

~a * low temperature of about 4 ^ 
emulsion, and a low P ^ ^ provide & 

provided during preparation of the w/o/w 
stab le emulsion and high encapsulation eff ci^ 
« . for the protection against infection 
49 . A method for P ^ oral ly to said 

pathogenic organisms c imffiuno stimulating composition 

13 MM al en — anti?enle synt hetic peptide 
„ consisting esse^al * ^^e, 

15 encapsulated wxthin • P Y< poly(lactW a/,i y -Ud., 

16 s „. The nethod of Clal. 4. ^ ratiM ^ 
is a bland of unoappad and and eapp 

fr ° B 100/0 lt«uu « wnarain the pelyUaetide/^ide, 
51 . The aathod ,. capped f or». in ratios »*. 

is a bland ol uneappad and and capp 

21 iron 90/10 to 40/60. infection la a battatial 

„f clala 49 wherein the inlactio 

22 52. The method of Clam 

2, infection. . „, . vh . r . th. synthetic p.ptid. ctaie. 

2t „. Th. nathod of CUU «- ^ ot CFA/I P«- 

23 en epitope eelacted fro. P _ ^ ^ 

26 protein T-c.ll epitope.. " 
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fhe infection is a viral 
a n f claim 49 wherein the iniew 

54. The method of Claim 

faction. ^ in(ectlon u parMltlc 

55. The method of ciaim 

in£ ection. ^ inf>ctlon lB . fun94l 

56. The method of Claw * 

section. th . b , cter iai infection i, 

" • *" \ ' d «. tb. ,roup consisting 

caused by e bacteria selected shiaeU . 

essential, of ^ ^^^^^ 

" ^^^^ 

rtTTthod in accordance with Claim 4* comprising 
58. Them ^ imnun0 genic amount o£ a 

administering orally to said mamm 
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. coition consul o £ an an t i,.nic 

2 — 7T 0 :r— — -« «— 

I vaccine accordin, to «- » — - - — 

„. The vaccine accordin to CXai ^ ^ ^ 

MW.cn the l.ctide and olycollde (L/G) 

» — ° £ " /60 " ° /10 °; ng to cui. « wherein the rei.tive ratio 
62 The vaccine according to Claim 

lean the — o £ iactide and 9 ivcoUde cogent „ — 

* — ° £ 90/10 ^ « -rein the pathogenic 

63. A vaccine according to Claim 

15 — ~ to ciain e 2 wherein the pathetic 

64. A vaccine according to <-x 

crsanis.s are virai ^ 

65. A vaccine according to Claim 

orsanis- " £Un9al dlng „ cul . « wherein the pathcenic 

66. A vaccine according to ciai 

organisms are parasitic. antigenic 

aim to Claim 63 wherein the antigenic 

67. The vaccine according to Claim 
tide is selected from the group consisting 

synthetic peptide is sele ^ 

a.*.^*.^ Pentides containing cfa/a r** 
essentially of Synthetic Peptides 

T-cell Epitopes (Starting Sequence # given) 
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1 

2 

3 

4 

5 
6 
7 
8 



8 (Th r-Ala-Ser-Val-A^ • 
l2(A ,p-Pro-Val-Ile^^ 

^CXle-Xsp-Leu-Lau-OXn-AXa-Xsp-Gly-Asn-Xla, 

2 o<AXa-As P -Giy-Asn-Aia-^ 

c _ . la -val-Lys-Lau-Ala-Tyr-Ser-Pro) , 
26(Pro-Ser-Aia-vai 

m „ Ser -Thr-Val-Gln-Met-Pro-Ile-Ser) , 
72 (Leu-Asn-Ser-in* 

u fixtures thereof; B . ceU 
,2 synthetic Peptides confining CFA/I 

darting Sequence # given) 
13 (antibody) Eptiopes (Starting 

, T i*-Thr-Val-Thr-Ala-Ser-Val), 
ii 3(Lys-Ana-lle-Tnr va* 

^vei-^o-vei-^-----"- 1 — 

na-Leu-Pro-Ser-Ala-Val), 
if. 22(Gly-A9n-Ala-ijeu *-* 

Ma-ser-Lys-Thr-Phe-Lys-Thr-Phe- 

17 32 (Ala-Tyr-Ser-Pro-Ala-Ser Lys 

18 olu-ser-Tyr-Arg-Val) > 
32 ( AXa-Tyr. S er.Pro-Ala.Ser- L ys-Tnr-Pne), 

38 (Lys.Thr.Phe-Glu-ser.Tyr-Ar g -Val) . 
66( Pro- G ln-Leu.Thr-Asp-Val-L.u.Asn-Ser) r 
93 (Ala-Lys-Glu-Phe-Glu-Ala-Ala-Ala) . 
12 4(Lys-Thr-Ala-Gly-Thr-Ala-Pro-Thr) , 

127 (Giy~Thx-Ala-Pr°~^^"^^ a "^^"^ Sn " , ^^~^ er ^ ' ^ 
S er), and mixtures thereof ; and 
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CFA/I Pilus Protein T-cell and B- 
, synthetic Peptides containing CFA/I P 

C eU (antibody) Epitopes (Starting Seguence , ,i~> 

3 (Ly ».As„.Il.-nr.Val.T h r-Ala.ser.Ba 1 -Asp.Pro^ 

8(Thr -Aia-Ser-B^^ 

Ala-Asp) i , , 

.MB.LXsp-Pro-B.X-Il.-A.P-""-""- 61 "-* 1 -"^' 
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11 mixtures thereof. 

12 
13 



mixtures thereof. bacteria is 

„ 68 Th e vaccine acccrfln, to CUi. « "» 
Let- £r c» *. ,~P co„,Utin, essentiaUy c £ 

i shigella mmui. Sfciaslla iyssnSsnat. 

„„. nll1r ~- h n ae nic AjstinaaycitalsS' 

17 rY ™v^eriun, £! 1 h1 P , , monas He licobacter . 

20 , U3ians u». ^ B - B2!!tl ^ SSilli ' 

2, uxsaElasias. ssiinaaUa. ulrrr"™" Borreli ,, isEiaalii, 

v. -mi f < a lan . Hsasinaju. BsnslU. imwwMi. 

22 MMMhtB JM» ' nW li r l W MStg '' nu^T ^ci., 

26 mssaa , a,,^. 



WO 98/32427 



PCT/US98/01556 



; —in— — 

5 „. The vaccine according to CXato ^ 

, static p..- i- ""^^" . -va^o,. 

7 essentially of 4(Asn lie i« 

„ -i ^cn-Pro-Val-He-Asp-Leu) , 

8 8(Thr-Ala-Ser-Val-Asp-Pro 

D v-.ne-Asp-Leu-Leu-Gln-Ala-Asp) , 
o i2(Asp-I»ro-Val-Iie asp 

iLia-AsD-Gly-Asn-Ala) , 
15(Ile-Asp-Leu-Leu-Gln-Ala Asp 

M^-teu-Pro-Ser-Ala-Val) , 
20<Ala-Asp-Gly-Asn-Ala-Leu pro 

„ ala . Va i-Lys-Leu-Ala-Tyr-Ser-Pro) , 
26(Pro-Ser-ala-vai i.ys 

72 (Leu-Asn-Ser-Thr-Val-Gln-Met 
^(Het-Pro-Xle-Ser.Val.Ser.Trp.GXy.Gly-Gln, 

S7 (Oln-Val-Leu-Ser-T^r-Ala-Lys-Glu-Phe) 

133(Gly-Asn-Tyr-Ser-Giy 
thereof . 
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^ „ te Claim 69 wherein the antigenic 

70 . The vaccine '7^,^,^-^. 
eynthetic peptide 1. 4(A»n-Ile Tnr 

„ « Clai. 69 -herein the antigenic 

71 . The vaccine accordin, to ^ 

synthetic peptide to 8,Thr-.X.-.« 
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to Claim 69 wherein the antigenic 
72. The vaccine according to CI MuH5ln . xla . Asp) . 

synthetic peptide is 12 <"P » 

«, cui> « « Mrein !,nUge,,le 
„. The veccin. according " / ^....p-oly-xan-xla, . 

.ynthetic peptide 1. 15(Il.-»P-«« « 

«, Clain 69 wherein the antigenic 

74 . The vaccine according to a _ teu _p ro -ser-nle-Val, . 
synthetic peptide U 20<Xla-«P-«V— "° 

Claim 69 wherein the antigenic 

75 . The vaccine according ^..^-xla-tyr-sar-Pro, . 
synthetic peptide is 26<Pro-S.r-»le 

U dine to Claim 69 wherein the antigenic 

13 „. The vaccine according _. v ,^ ln -M.t-Pro-Il.-9«) . 

tt synthetic peptide ie 7 2«Leu-»n-ser Thr 



15 to Claim 69 wherein the antigenic 

16 „. The vaccine according . ar . Vil . ser -Trp-01y-Gly-01») . 
„ synthetic peptide ie 78 «Het-Pro-Ile-s.r 

eordin, to Clain 69 wherein the antigenic 

„ 78 . The vaccine .coord ' ^.^.^-Xle-Lys-Ol-Ph., . 

20 synthetic peptide ie »M 

21 , claim 69 wherein the entigealc 

22 „. The vaccine according to olain ^ ly ._ 

23 synthetic peptide i. 126(.la-olV—»» " 
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■ „ claim « V» rein °" anttg,Blc 
, bo. Th. vaccine .cording .^.val-Val-S.r-I^u- 

, synthetic peptide U 133 (Ci,-^ 



3 Val) . 

A 
5 



4 ,< « to Claim 67 wherein the antigenic 

. eyntnetlc peptide " ^.^la-Ser-Val, . 

' "" ntUUy 0 \r«var-Xsp-Prc-val-"e- M p---leu- G ln-.la- MP) . 

8 * 11—t.eu-Pro-ser-Ala-val), 

, 2 (Gly-Asn-Ala-Leu 

9 » Ala -Ser-Lys-Thr-Phe-Lys-Thr-Phe- 

32(Ala-Tyr-Ser-Pro-Ala Ser 

Glu-Ser-Tyr-Arg-Val) , 
3 2( ,la-Tyr-ser-Prc- W a-ser-,ys-Tnr-Pne,. 

„ ( X. y s-T ta -Pne- G lu-Ser-Tyr-« g -Val). 
66(pro . G1 „-leu-Tnr^P-v.l— n-ser,. 

93 < M a-Ly.-Gl-^.-«»-^-^- A1 "; 

^..ye-^-Xla-V-— ^ 
127( cly-Thr-Ala-Pro Th 
12 «(I.ys-Thr-Xia-<!ly-T"-Al»-" 0 Tnr 
^-ser). >** mixture, thereof. 

"* . 1 _ 4 
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Tyr " Z ' to Claim 81 wherein the antigenic 
M . The vaccine acceding l^^^^S^ 

21 synthetic peptide i- 3 Wf ^ where in the antigenic 

22 83. The vaccine according ^.^^xsp-Leu-Leu^-ala- 

23 synthetic peptide is 11 (Val- Asp-Pro 

24 Asp). vherein the antigenic 

25 M . The vaccine according to ^^^^ 

26 synthetic peptide i. 22 (Cly-Asn-Ala Leu 
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to C i.i» 81 wherein the antigenic 
, 85. The vaccine according to X1 ,. s „. ly .-Tnr-Phe-Ly.- 

2 ^thetlc peptide U »«*le-Tvr-S.r-*ro-M. Ser 

3 ^he-olu-ser-rvr-^. • th . an tlgenlc 

5 sy „thetlc peptide 1. . tha „U g .nlc 

. 87 . The veccln. eccording to C1.1- 

-..(Lvs-Thr-Phe-Glu-Ser-Tyr-Arg-Vel). 
sy „thetlc peptide is » W. ^ antigenU 

, 88. r^rtSJl^--^--^- 

, s y nthetlc peptide Is . Pro «n ^ ^ 

10 88. 

~— ^ " Jdam « wherein the antigenic 

90 . The .coin, acco 

syn thetlc peptide is 124, V ^ 
synthetic peptide ib 127 (Giy 



11 
12 
13 
U 
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16 Ser) 



„ • n to Claim 82 wherein the antigenic 
„. T he vecclne ^^.^-^ 
synthetic peptide is 124 (Lys in 



17 
18 
19 

20 Asn-Tyr-Ser) . 
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„ ina to ciai. 67 wherein the antigenic 
,„ The vaccine acco^ con ,„ ting 

^ Ir-val-Thr-a-Ser-Ba^P-Pro,. 

.s.„ -^.^^u-Oln-X!.^. 
8(Thr-Ala-Ser-Bal-Asp-Pro 

B ^i-iie-Asp-Leu-Leu-Gln-Ala-Asp) , 
ll(Bal-Asp-Pro-Bal-iie asp 
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, 2 0(Ala-Asp-Gly-Asn-Ala-Leu Pro 

«. m GlY-Thr-Ala-Pro-Thr-Ala-Gly-Asn-Tyr-Ser) , and 
124 (Lys-Thr-Ala-Gly Thr a ^.cer) , and mixtures 

126 (Xla^ly-T h r.Ala-Pro.Thr.Ala-Gly-A.n^yr Ser) , 



2 
3 

4 thereof . 

5 
6 
7 

8 Pro) . 

9 

10 
11 
12 
13 
14 
15 

16 Asp) . 



*. wherein the antigenic 

94. The vaccine according to Claim 93 wher 

, T ^n-ile-Thr-Val-Thr-Ala-Ser-Bal-Asp- 
synthetic peptide is 3 (Lya-Asn-Ile Thr 



fl to claim 93 wherein the antigenic 
95 . The vaccine accords to Claim ^ 

synthetic peptide is 8 (Thr-Ala-Ser-Bal-Asp 
Leu-Gin-Ala-Asp) . 

*i M to Claim 93 wherein the antigenic 
... The vaccine according 

synthetic peptide is ll<Bal-Asp-Pro-Bal-Ile Asp 



, lnfl t0 claim 93 wherein the antigenic 

97. The vaccine according CU 
synthetic peptide is 20<Ala-Asp-Gly-Asn Ala Le 

AK~ a to Claim 93 wherein the antigenic 
98 The vaccine according to ciaim 

98. Tne va Ma-clv-'Thr-Ala-Pro-Thr-fcla-Cly- 
synthetic peptide is !24<Lys-Thr-Ala Gly Thr 
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«. m»4« 93 wherein the antigenic 
99 The vaccine according to Claim 93 wner 

, mv- iia-pro-Thr-Ala-Gly-Asn-Tyr- 
synthetic peptide is 126 (Ala-Gly-Thr-Ala Pro Thr 



Ser) . 
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l0 o. Tn. *.thoo or =l.i- «• — * «* Vlral in£eCtiOT * 

causa* by a viru. -1— «• «" «— ' — ^ •~ ,kUU » 

. . . , 0 ~ varicella-Zoster virus, 
of hspatiti. A, h.p.titi. B, h.p.titi. c, V.ric 

Epst.in-Barr virus. Poxvirus... poll, viru.. human 

r.trovirusss. h.rp.s si-pL* virus typ. ~» virus, 
cytoaagalo virus... Harpa. siapla* virus.s. Human 
cytom.„nioviru.. varic.Ua-Zost.r virus. Bpstain-Barr vrrss. 
Poxvirus, xnriuansn virusas. P.rain t iu.nsa virus.s. Basp.rat.ry 
syncytia! virus. Pninovirus.s. coronavirusas. Adenoviruses, 

.«h.lla Virus, Human parvoviruses, 
Maaslas virus, Mumps virus, Boballa virus, 

IrOoviruses. PaOia. virus. Bnterovirus.s. r.ovirus.s. viruses 
causing gastroenteritis H.patitis Virusas, Filoviruses. 
«enaavirus.s. Papiiioa.vlru.as, Polyoaavirus.s, Human 
X_oo.rici.ncy virus.., Human Batr.viru..., >»* BP™."- 
Encephalopathies. 

10l . The metooo in accoroanc. with Ciai. comprising 

aomini.t.ring or.ily to ..id —1 - ^ ' 

„ eanB i8ting essentially of an antigen 
pharmaceutical composition consisting 

in the amount of .1 to 1%. 
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1 102. A vaccine for the immunization of a mammal against 

2 infection by pathogenic organisms consisting essentially of an 

3 antigen in the amount of 0.1 to 1% encapsulated within a 

u biodegradable-biocompatible polymeric poly(DL-lactide-co- 

5 glycolide) matrix wherein the polymer is end-capped or a blend of 

6 uncapped and end-capped polymers. 
7 

8 103. The vaccine according to Claim 100 wherein the polymer is a 

9 blend of end-capped and uncapped polymers. 

10 

11 104. The vaccine according to Claim 103 wherein the relative 

12 ratio between the lactide and glycolide component is within the 

13 range of 90/10 to 40/60. 

14 

15 105. The vaccine according to Claim 103 wherein the relative 

16 ratio between the amount of lactide and glycolide component is 

17 within the range of 48/52 to 52/48. 

18 

19 106. The vaccine according to Claim 102 wherein the antigen is a 

20 bacteria or derivatives thereof. 

21 

22 107. The vaccine according to Claim 103 wherein the antigen is a 

23 virus or derivatives thereof. 

. 24 

25 108. The vaccine according to Claim 103 wherein the antigens is 

26 a parasite or derivative thereof. 



WO 98/32427 



PCT/US98/D1556 



3-5 <<? 

1 109. The vaccine according to Claim 103 wherein the antigen is a 

2 fungus or derivative thereof. 

3 

* 110. The vaccine according to Claim 106 wherein the bacteria is 

5 selected from the group consisting essentially of Salmonel la 

6 typhi, Shigella Sonne i, shigella Flexneri> Shigella dysentery 
i shigella boydii, Escheria sail, vibrio shalsra, Group p-? f c^oup 

8 £, Group G. Group I, Groqp j, Listeria, Erysjpelothrix, 

9 Mycobacterium. Aerobic pathogenic A.ctjnpmycetaleg , 

10 Enterobacteriaceae . Vibrio , aeromonas . Plesiomonas. Helicobacter , 

11 w. succinogenes, ftcjnetp bagger sppt , roavobacterium, 

1- Pseudomonas . Legionella, Brucella, Haemophilus, Bordetall^ r 

13 Mycoplasmas. Gardnerella, StreptpbacjllMS, SpiriUum, 

14 Calvmmatobacteriuin. Clostridium, Treponema, BSIX&llfl, Leptosp i r a, 

15 Anaerobic Gram-neaative Bacteria including bacilli and Cortpj , 

16 Anaerobic cram-Positive Nonsporeforming Bacilli and Cocci. 

17 yersinia, staphylococcus, Clostridium, Enteroccus, streptoc«i ?l 

18 Aerococcua. PlanQCQCCUs, StQmatQCQccus , Micrococcus, Lactocci 1? , 

19 Germeiia. Pediococcus. LeMCQnostoc, Bacillus, Neisseria, 

20 BranhamcTjlii. Corvne bacterium. Campylobacter, ArcanobactaiH MIB 

21 haemolvtiemn. Rh,pd,OCPCCU.S SPP. . RhOdCCOCCTS , grOTO A~4» 

22 

23 111. The vaccine of Claim 107 wherein the virus is selected from 

2A the group consisting essentially of hepatitis A, hepatitis B, 

25 hepatitis C, Varicella-Zoster virus, Epstein-Barr virus, 

26 Rotaviruses, polio virus, human immunodeficiency virus (HI¥), 
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10 
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12 
13 
14 



. ta px« virus w x, — - herp *:; i 7 l - 

v 1 typ. >. — virus, cyromegslo virus... Herp.s si.pi~ 
v 1.. Hu-n c^-ioviru.. Vsrie.iis-Zc.rsr virus, pin- 
viru ' parainfluenza viruses, 

Bsrr Viru.. Poxvirus, mriusnr. virusss, Psrslnxi 

Pespirstery syncyti.i virus. Pninovirus... Corsnsviruss. 
M lviru..s, -sis. virus. Husp. virus. — U Virus. — 
Parvo virus... ^virusss. «U. virus. - 
re oviruse.. Viruses csusin, g sstroe„teritis Hsp-tis virusss. 

. PaD lllo.svirusss, rolyomavirusss, 

Filoviruses, Arenaviruses, Pspillos 

Hujnan x^unodericiency viruses. Hu.an Petroviruses , and 
Spongiform Encephalopathies. 

An — isuiatin, composition cosprisin, — 

.Uteres. — .., -sin s P~ 4 

v,,vi nrr a diameter between 1 

15 adjuvant, wherein said microspheres having ad 

trrt to 10 microns (urn) are comprised of (a) a 

16 nanogram (ng) (DL _ lacti de-co-glycolide> as the 
biodegradable-biocompatxble poly (W. 

bulk matrix wherein the copolymer (lactide to glycolide L/C) 
bulk matrix, wn ^ 
ratio for uncapped and end-capped polymer is 0/1 

-stance comprising a bacteria, virus, 

20 (b) an immunogenic substance comp 

or derivative thereof, that serves to elicit 

21 fungus, parasite, or aerxv 

k4Vuv ,i efl i n animal subjects. 

the production of antibodies in an 
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18 
19 
20 



22 
23 



23 -4*-4«n according to Claim 112 

24 113. An immunostimulating composition accord g 

un t of said immunogenic substance is within the 

25 wherein the amount of saia i ^ , 

, n . to 1 5% based on the volume of said bulk matrix. 

26 range of 0.1 to » aac 
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5 
6 



114 xn i^unostimuiatin, composition — i- « " 

114. An nam-. o _ Co ionY Factor Antigen 

(en/ll). hepatitis B surx.ce »ti 9 .n M . 
physiologically similar antigsn- 

ll5 „ ^Uti, coition accordin, to claim U3 
component is within the range o £ ../« « 52/48- 

U. »» immunostimulatin, -position according to Claim - 
116. An » Blc rospheres is between 

.herein the size o£ more than 50% ot 
5 to 10 um in diameter by volume. 

llT Xn immunestimulating composition according to Claim 113 
I:.;., the immunogenic substance i. the ^ 
representing the peptide fragment beginning ^ 

* -7B of Pilus Protein CS3, saia re 
residue 63 through 78 of ^^Thr-Val-Thr-Try-Ala- 
the amino acid sequence, 63 (Ser-Lys-Asn-Gly Thr 

His-Glu-Thr-Asn-Asn-ser-Ala) . 
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12 
13 
14 
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24 
25 
26 



an immunostimulating composition of 
118. A vaccine comprising an imm 

-virile pharmaceutically-acceptable carrier 
Claim 113 and a sterils, p« 
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a5°\ 



<„lna an immunostimulating composition of 
H9. A vaccine comprising an imm 

« v r«in said immunogenic substance is c 
Claim 118 wherein saia i»» 



Antigen (CFA/II) • 
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<«ina an immunostimulating composition of 
120. A vaccine comprising an imm hepat itis B 

cl aim 119 wherein said immunogenic substance 



surface antigen (HBsAg) . 

bacterial infection 
.v. a for the vaccination against bacten 
„l. A method for the antib actericidally 
comprising administering to a hu»an, an ant 
effec tive amount of a composition of Claim 118. 

- ^i.im 121 wherein the bacterial 
section is -sea >y a b a=te„a ..1 =« 
censistino essentially ^"^^ 

li^' Baas*****™. EasaflaI2n ~^^ i 
IEfiE2nma ' ^ ^^^i mi - it 



uu umini ma eocci ' 
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* o^« s strfi BtassaS ' teggsassaa. Eianasaaaig ^ 

gXaStEidiiM, EnJL£E2££Ua' St lfi BSgsaa a „,„„ nrr „ R 

123 a method for the vaccination against viral infection 
ZrL, administering to a human an antiviral* effects 
amount of a composition of Claim 108. 

tic assay for bacterial infections comprising a 
124. A diagnostic assay 

composition of Claim 7. 

Honor with a vaccine according to Claim 52 
immunizing a plasma donor witn 

utaHn is produced which contains 
such that a hyperimmune globulin is pr 

. aoainst the bacteria; (2) separating the 

anti bodies direct ^» ^ globulin . 

hyperimmune globulin and (3) pu 

~4 M an immunotherapeutic agent against 
126. A method preparing an immu 

„d bv a virus comprising the step of immunizing a 
infections caused by a vxrua * 

<«* a vaccine according to Claim 126 such that 
plasma donor with a vaccine ♦.iwiw 

i» produced which contains antibodies 
hyperimmune globulin is proauc* 

directed against the hepatitis B virus. 
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8 
9 

10 
11 
12 
13 

14 125 
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9 

LO 
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14 
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127 . An A — > — -- pri t:r»r^ - 

aaDi nisterin g « a — » — £ ^ ^ 

n«>miin prepared according to ciai» 
hyperimmune globulin prep 

hyp eri»»un. " 

,„ d £ cr the protection aoainst infection of a suhject 
129 . A method for the pr heoatitis B virus comprising 

by enteropathcenic organisms or hep t ^ ^ 

mistering to said suhject an — 
immunostimuiating composition of Claim !«• 

rlaim 127 wherein the 
130 . A method according to Claim 

option is administered orally. 
imm unostimulating composition 

to Claim 127 wherein the 
m . A method according to Cl parente rally. 
iamU nosti»ulating composition is administer 

+ n claim 127 wherein the 
«. . method accord ^ « ^ _ ^ 

iBB uno8tiaulating composition 

, n dav 7. day 14. ™d da * 
doses on day 0, day i, « * 

" ,< to Claim 114 wherein the immunogtnic 

„ 13 3. A method t0 ^ repreaenting pepti* 

25 substance is the synthetic peptide r P ^ ^ 

. W 4th the amino acia 

26 fragment beginning with w» 
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, r» said residue having the amino acid sequence 
. piius Protein CS3 said resi ^.^.tfar-asn-Asn-Ser- 
2 63 (Ser-Lys-Asn-Cly-Thr-Val-Thr-Try-ala-His 



3 Ala) . 

A 
5 
6 
7 
8 



*w for the protection against or therapeutic 
134. A method for the P r Bflft tissue or bone of a 

- «<> bacterial infection in the soft tiss 
treatment of bacteria* -.-.-i a 

1 conorisin, ad.inisterin g locally to said Ba-nal 
"" 1 prisma COBpo sition of claim 2, 

•-win a Period of about 1 to 100 days, 
release within a perxu« 

4i - to Claim 134 wherein the biodegradable 
13 , The method according . - ^ _ 

capped forms having a rela ^ 
lactide and glycolide component 
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11 
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13 

14 

15 

16 1/99 
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18 136 
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22 

23 
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25 137 



rtina to Claim 135 wherein the bacterial 
136. A method according to ciai 

in£ect io„ i. (l , . — - ^JZ^TL^ 

— — TZ — „ OCOlar I— . 

prosthetic device, and vaseu ^ faction.. includin, 

(«, topioai sXin intections, (5) orthopa 
osteomyelitis, and («) oral infections. 



26 



«. - method eccordin, to Clsi. 13. ~ 
action, are pericoronitis or periodontal di 
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138 . The -th- aeeoraln, to cl.i* »• «- 
ministration i. -f — F— " lnIeCti0n - 

1M . *>. accorain, to CUi. - |~ 

aaa i»i.«.tic„ U e«.ctea — — - ln£ - rtl0n ' 



l 
f 

3 human . 

9 

10 141. 



12 

13 142 



.Una to Claim 135 wherein said animal is a 
The method according to Ciai 

l l nonhuman . 

•vv, claim 135 comprising applying 
in accordance with Claim w 
Th e»ethoain 

« the soft tissue or bone ceutlo al composition 

consisting essentially Minog lycolide. polyayxin- 

- 9roup rr: i; 

b . Amphotericin E. M« BethronW asole, nitro- 

rr r^rr^on... — 

furation. »ipe" ^.^prla, vancomycin, 

tetracycline. .uUonasi.e «1 „ lst . d w4tt in a 

t eicopl.ni, ^J^^, polyMrlo matris. 
.looegraoabl. poly C - ^ ^ coopoMnt 

wherein the amount o £ th ^ on velg ht o f saia 

„ ... th. ranee' / ^ ^ — o£ £rM „ to « 

polymeric matrix which is 
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percent, resulting in the controlled release of a .acteriaci^ 
In, of the said antihiotic over a period - — X - « 



days. 
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14 , To. »«-ca of cul. 1» vher.in tt. polite -atri* 

(WG) component Is wit-in th. ranoe of «./« - »/«•• 

14< . Tba ..tho* - CUi- «. — «- ^ in t £e d C "°" ^ 

L by a resist « non-rasistant hactaria -acta* *- - 

UP cli. t i. asaantiai* o £ ataat ^^^^ 

. ...tKi, sa^,- mrrn-i--'— •" m s °" 

sl— — — 

M thi=illin-r«.i.t.nt .train ot fi^yxfiU. 

«od ot C1.U 142 vharain th. antibiotic i. 
145. The method of Claim 

„ aBH .n v of a beta-lactam, 
from the group consisting essentially 
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1 

2 

3 

4 
5 
6 



n amphotericin B, aztreonam, 
aminoglycolide, polymyxin^, ^ UnCOsamid «., 

chloramphenicol, fusidans, un 
cephalosporins, chlo P Imlpe nem/cilastin, 

»acrolides, metronidazole, sulfonamides, 
^clones, rWn, P-*-- ^ 
trimethoprim, vancomycin, teiccplanin, i. 

erythromycin. 

„ of Claim 145 wherein the beta-lactam is 
8 146. The method of Claim i« 

cephalosporin. 

^ < claim 145 wherein the beta-lactam is 

147. The method of Claim i* 

penicillin. 

148. The method of Clolm i 
gentamicin. 

^ - cut. X45 wh«.in the ^inoglycolide is 

14 9. The method of Claim 



9 

10 
11 

12 penicillin. 

13 
14 

15 gentamicin 

16 
17 

18 amikacin. 



_ of clai. MS wherein the " 

20 150. The method or 

21 tobramycin. 

, C iaim 145 wherein the aminoglycolide is 

23 151. The method of Claim 145 

24 kanamycin. 
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15 2. The method of claim 145 wherein the beta-lacta. 1. an 
ampicillin. 

15 ,. The method of C1.U 152 .herein the poly~ri= »«ix 
consist. ess.nti.Uy of . p.ly<DL-l.ctid.-c,-,lycolide, wherein 
the r.l.tiv. ratio hetween the ..sunt of laotid. and glycolid. 
(l/G) component is within the ran*, of 45/52 to 58/42. 

X54. The method of Claim 152 wherein the aspicillin is present 
in an amount of fro. 5 to 50 percent and the amount of poly-eric 
matrix is from 40 to 95 percent. 

i55. The process of using the exposition of claim 1 to treat 
numans in need, thereof, suffering fro. diseases and/cr ailments 
£r om the group consisting of: viral infections; bacterial 
infections; fungal infections; parastic infections and more 
specific diseases and/or ailments; such a. as. aids, alrherser-s 
dementia; angiogen.si, diseases; aphthour ulcers in AXDS 
patients; a.U-a; atopio de~titls; psoriasis; basal cell 
carcinoma, henign prostatic hypotrophy; blood substitute, hlood 
suhstitut. in surgery patients, hlood substitute in trauma 
patient., breast dancer; breast cancer, cutaneous 5 metastatic, 
cachexia in AIDS, Campylobacter infection, oncer, pnemonia, 
sexually transmitted diss.... <STOs), cancer, viral die...., 
Candida albician. in AIDS and cancer; candidiasis in HIV 
infection, pain in cancer, P»creatic cancer, P^Xinson-s 
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5 
6 
7 
8 
9 

10 



, brain Ml postoperative anions 
disease; perioral brain ed ragweed 
.prevent, ; probative disease., P ~» 
all« W , renai " inJectlOT; scaip 

rneunatcid arthritis, ^ canc „ r; solid tuners, 

psoriasis! septic shock; sna dla betes w/kidney 

... una I diabetes! type I 
stroke! thronboais, typ iMrml leishmaniasis i malaria,- 

transplants, type « diabetes! V diaor ders, central 

— ° r zzr^?— — - 

, nervous system diseases, chori dal 
,„ carvical dystonia .spasmodic tortus, ^ ^ ^ 
„ ^vascularization, chronic hepa ' coronary artery 

associated with -"""^'J^ ^ orypt osporidium parvus 
thrombosis, cryptosporrdios s lovirus disease; 

, >,m. cvstlc fibrosis, cyto» * 
diarrhea in AIDS, cys 

depression, sooiai phobias! pan a.,ooi»ted vith 

K^t* i c ev© disease i> 
complications! disaoet „.„ lt ,l herpes! graft-em host 

.rfile dysfunction,- genital ne v 
W antibiotics, erectile » de£icicncy! bea d 

,8 disease in transplant patien , , MU trali»tien 

>s**a trauma; sttoxe, 
19 and neck cancer, head eallular carcinoma; HIV! HIV 

- — — """'"ZZZ diss....; 

21 in " rtl ° n; hUnt ^ 0 ; ^.rtenslon; inflammation; inflammation 
n hypmrcholester- U. ^ ^ ^pass; 

23 and angiogensis, inti ^ rflti tial cystitis; Kaposi's 
.—-in head ache; inters** v 

24 influenza; migrain n ^ ^ melanoma; 

25 sarcoma; Kaposi's sarcoma n ' neoplast ic 

26 B0 lluscum contagiosum in AIDS, 
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oUa tumors; non-small -» 1U " 9 MnCerf 
menlnoitt. from solia tumo ^ rheuMtold arthritis; 

transplant rejection; oeteoar ' caneer; Amebiasis; 

O8 teoporo.is, oruo addiction, shoe*, ovarian 

to beei.sis; «— ^"^rsU nuriasu,. 

^tosporidiosis; cy.rie.rco.i- "^Lu, 

is . leishmaniasis, n»* 
Echinococcosis; Giarox / , iB . strongylodiasis; 

v o4« # schist 0300 * 
P «.,onl.l..l.; Pn.usocysto. Klchln . Uo . u; ^ehomonia.is; 
Toxocariasis; Toxoplasmosis, Trio 
yeast infeetlon; and pain. 

eD ared from the composition of claim 1 to 

* M ° " Us o £ diss -/« — ' 

pre vent the occurence 1 — « ^ infeotions; fu „ gil 

eemprisin, viral inf.* - ^ ^ specl£ic dl an d,or 

infections; parasti aUMlMr „ dOTe ntia; an,lo,enesis 

.iiments; such •• as. • ^ atoplc 

„ di ; aphthour ulcers ^ ^ ^ pr0 . tlClc 

l, dermatitis; psoriasis, »^ ^ suMtitu te In surgery 
18 hypertrophy; blood su s . . cincer! 

„ patients, blood substitute U - ^ ^ ^ 

„ breast cancer; cutaneous .^.UY «ansm*«d 

Campylobacter infection. condld . albician. in AIDS 

diseases (STDs) ; cancer, 

■.iaia.1. in HIV lnfsctlon, pa"> 
„d cancer; «ndidi«»l ^tumoral brain 

narkinson's disease, r 
» pancreatic cancer prolif erative aiseases; 

23 postoperative adhesions <P dlsease; re stenosis; 

26 prostate cancer; ragweed allergy, 
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. k , t tls; allergies; rotavirus 
rtevmatoia arthritis, a 
^toid arthritia, r ^ m cancer; 

infection; acalP psoriasis. F typ<> , 

.trekas tnroabosls; type I 
Bol ld tuaors; stroke. n aiab ates; vlsersl 

diab.t.s „/kldn.y transplants, » cardiac 

. oeriodontal or g™ « 
Xeiehmaniasis; malaria, dise ases; central 

*i°" d «"- CCntral " dystoni a (spasmodic 

nervous system disorders; e c hepatitis c , b 

^ neovascularization, 
tor tioollia>; choral lc3; colore ctal car; 

- « " liUS MS II orvPtoaporiaioai. in -OS; 

Cryptosporidium parvun , so cial phobias; panic 

12 cytoaegelovirus die....; P ^ ^ aUMSe . di.rrhea 

,3 disorder; dietetic dysfunc tion; .nital 

associated with antibiotx in transplant patients; grotth 

5 herpes; ,ra t t-vs host ci „ car; „„d tr.uaa; stroke; 

,e nornone de.iciency; head »» ^ Mpitocellular 

,; heparin neutralisation MBtlBgton .. disease; CHS 

„ carcinoas, HIV; ^"^. ^^ion, 1*1— 1- 
diseases; hypercholert tlcI> in =ardi.pul»~ry 

^ ^ M9 r. ln h :.d ache; interstitlsi otitis, 
by pa.s; ' rt» ^ ^ ^ e „ ear , 

Kaposi's ssrcoae, ^» ln M0S , .ultipl. sclero-s; 

ael.no»; aollusou, eontagi ^ non . 8M u call tan, 

B .opl..tlc — ' <^ 6 . teolrthr iti., rh.u~t.id 

cancer; organ «an.pl» ^ ^ ^ ^ 
arthritis; osteoporosis, 4«g 
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* .1.. Chagas' disease (Trypanosoma cruzi), 
^cbiasis; Babesiasis, Chaga Filari asis; 

miosis- cysticercosis; Fascioliasis, * 
crvptosporidiosis, w D 

, ^is- Leishmaniasis; Malaria, 
Echinococcosis; Giardiasis, Uj strongylosis; 

Toxocariasis; Toxoplasmosis, xr 
yeast infection; and pain. 
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